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[TOACHUTEJIbHAA 3AIINCKA

Pabouas mporpamMma 1o Maremartuke i OOy4arolUXcsl C 3aJepKKOi
ncuxudeckoro pa3Butus (nanee — 3[1P) Ha ypoBHE 0CHOBHOTO 00111€T0 00pa30BaHuUs
MOJIrOTOBJIEHa Ha ocHOBe denepanbHOro TOCYIAPCTBEHHOTO 00pa3oBaTEIbHOIO
cTaHAapTa OCHOBHOTO 001m1ero oopazoBanus ([Tpukas Munnpocsemenns Poccun ot
31.05.2021 . Ne 287, 3apeructpupoBan MuHuCTEpCTBOM OCTUIIMU Poccuiickoit
®eneparuu 05.07.2021 r,, per. Homep 64101) (nanee — PI'OC OOO), [TpumepHoit
aJanTUPOBAHHON OCHOBHOM 00pa30BaTENbHON MpPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHus OOYYaIOIMUXCS C 3aEPKKOH TCHXWYECKOTO pa3BUTHS (manee —
I[TAOOII OOO 3I1P), paboueil mporpaMMbl OCHOBHOTO 0011IeT0 00pa3oBaHus MO
npenmMery «Maremarrka», IporpaMMbl BOCIIUTaHUS, C YIE€TOM pacIpeieICHHBIX 110
KJlaccaM MPOBEPSieMbIX TpeOOBaHUM K pe3yibraraM OCBOCHUS AalTUPOBAHHOU
OCHOBHOM 00pa3oBaTelIbHOM MPOrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHUs
OOyYaroluxcsi € 3aJepKKOM TMCUXUYECKOro pa3BuTHs. B paboueit mporpamme
YUTEHBI UJIeU U ToJIoKeHUsT KOHIenIuu pa3BUTHsI MaTEMaTHYECKOTO 00pa30BaHuUs
B Poccutickon denepanum.

OO0was xapakTepucTUKa y4eOHOro npeamera «MaremaTtuka»

VYuebubiii mpeamer «MaremaTuka» BXOJUT B MPEAMETHYIO 00JacThb
«Maremaruka u uHpopmatuka». OH crOCOOCTBYET Pa3BUTHIO BBIYUCIUTEIBHON
KYJABTYpPhl M JIOTMYECKOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHUS IOJIb30BATHCS
aIrOPUTMaMH, a TaKXe MPUOOPETEHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOJUMBIX B
MOBCEIHEBHOM >ku3HM oOy4vatomuxcss ¢ 3[IP. YyeOHBIM npenmeT pa3BUBaeT
MBIIUIEHHE, MPOCTPAHCTBEHHOE BOOOpa)xKeHHEe, (YHKIHMOHAIbHYIO I'DaMOTHOCTD,
YyMEHHUSI BOCHPUHMMATh M  KPUTUYECKH  aHAIM3UPOBaTh  HMHQOpMAIHIO,
IPEICTaBICHHYIO B PA3IMYHBIX (popMax.

OOyueHue MareMaTuke 1a€T BO3MOXKHOCTb pa3BUBarh y oOyuatouiuxcs ¢ 311P
TOYHYIO, PAllMOHATBHYIO W MH(POPMATUBHYIO pedyb, YMEHHE OTOMpaTh Hauboiee
HOJXOJSIINE S3bIKOBbIE, CHMBOJIMYECKUE, TPapUUECKUE CPENICTBA JIJIsl BHIPAKEHUS
CYXJAECHUI U HANJIATHOTO UX ITPEICTABICHHUS.

HeobxoanmbiM KOMIOHEHTOM OOLIEH KyJAbTYPbl B COBPEMEHHOM TOJIKOBAHHUU
ABIII€TCST OOlIee 3HAKOMCTBO C METOJaMU IO3HAHUS JIEWCTBUTEIIBHOCTH,
MPEACTABIECHUE O MPEAMETE M METOAAX MATEMATHKH, UX OTIMYUN OT METOJOB
JPYTUX €CTECTBEHHBIX M T'YMaHUTApHBIX HAyK, 00 OCOOEHHOCTAX MPUMEHEHUs
MaTeMaTUKy JUIsl PELIEeHUsT HAay4YyHbIX M MPUKIAIHBIX 3aaad. Takum oOpazowm,
MaTeMaTU4ecKoe 00pa3oBaHWE BHOCUT CBOM BKJIan B ¢GopMUpOBaHUE OOIIeH
KYJIBTYpbI YEJIOBEKA.

N3yueHne MaTeMaTUKHU TaKXe CIIOCOOCTBYET ICTETHUECKOMY BOCIUTAHUIO
YeJI0BEKa, NOHMMAHHUI KpAacOThl M M3SIIECTBA MAaTEMaTHYECKUX PACCYKICHHM,
BOCHPUATUIO TEOMETPUUECKHUX (OPM, YCBOECHHUIO UI€U CUMMETPHH.

[IporpamMma oTpakaeT coaep:kaHue oOydeHus npeamery «Martematuka» c
y4e€TOM O0COOBIX 00pa3oBaTenbHBIX MOTpeOHOCTEel oOyuatomuxcs ¢ 3IIP.



OBnanenue yuyeOHBIM mpeaMmeToM «MaTemaTtuka» MpeACTaBIseT OMPEACeICHHYIO
cnoxkHocTh A yuanuxcs ¢ 3[1P. V oGyuaronuxcst ¢ 3[1P Hanbosee BhIpakeHbI
OTCTaBaHUS B PA3BUTHUHM CIOBECHO-JIOIMUECKUX (POPM MBILUICHUS, IO3TOMY
abCTpaKTHBIE U OTBJICUEHHbIE KATETOPUH UM TPYJHOJIOCTYIHBL. B ToXe BpeMs mpu
CHELMATILHOM 00YYEHUH 00YyYaroIiecss MOT'YT BBIOIHATH 3a/1aHU [10 AJITOPUTMY.
OHM BOCHIPUMMYMBBEI K IIOMOILIM, MOTYT BBIIOJHUTH IIEPEHOC HA AHAIOTHYHOE
3aJJaHUE€ YCBOEHHOTO crocoba pemieHus. CHUKEHUE Pa3BUTHUS MBICIUTENBHBIX
omepanui M 3aMEIJICHHOE CTAHOBJIICHUE JIOTHYECKUX JCHUCTBUM IPUBOIAT K
HEJOCTATOYHOW  OCMBICIIGHHOCTH  COBEpIIAeMbIX  y4eOHBIX  JeHCTBUil. VY
oOyJaroluxcs 3aTPyAHEHbI CUETHbIE BBIYUCICHHUSA, IMPOU3BOAUMBIE B yme. B
NMCBMEHHBIX BBIUMCIEHUSAX OHU MOTYT MPOMYCKAaThb OJWUH W3 IMPOMEKYTOUHBIX
maroB. IIpu pabore ¢ YMCIOBBIMH BBIPAKEHHUSIMH, BBIYMCICHHEM WX 3HAYEHUS
MOT'YT HE€ YJAEpKHBaThb NPAaBWIBHBIA NOPSAOK naeucTBud. llpm ynpomienun,
npeoOpazoBaHuu BelpakeHui yuamuecs ¢ 3[IP He MOryT caMOCTOATEIbHO PUHSATh
peuieHue O  IOCJENOBATEIBHOCTH  BBINOJHEHUs JedcTBUA. KOHKpeTHOCTH
MBIIUJICHUS] OCJIOKHSET YCBOCHUS HaBbIKA PEIIEHUS YPAaBHEHHI, HEPaBEHCTB,
CUCTEMBbI ypaBHEHHI. VIM ManogocTynHo coBeplieHne 00paTUMbIX ONepaluii.

Husknii  ypoBEeHb pa3BUTHS JIOTUYECKHX OIEpaluid, HEIOCTaTOYHAs
O00OOLICHHOCTh MBILUICHUS 3aTPYAHSIIOT H3yuyeHue TeMbl «DYHKIMM»: MpH
ONpeieNeHN (PYHKIMOHAIbHOM 3aBUCHMOCTH, IpPH ONUCAaHUM TpaduuecKon
CUTYyalluM, HCHOJIb3yd T€OMETPUYECKUM, aireOpandeckuii, (yHKIHOHAIbHBIN
a3bIku. Hepenko ywaniuecs He BUASAT pa3HULBI MEXAY OO0JACTbIO ONpENeNeHUs
(GyHKUIMH U 00JIaCTHIO 3HAYEHUM.

Pewenue 3amau conpspkeHO ¢ TPYIHOCTAMU O(OPMIIEHHSI KPAaTKOM 3amucH,
IIPOBEICHUSI aHAIM3a YCIOBUSA 3a/1a4u, BbIJIEIEHUS cyniecTBeHHOro. O0yyvaronuecs
¢ 3I1P 3aTpynHstoTcs cAenaTh yMO3aKIIOYEHHUE OT OOIIEro K 4aCTHOMY, HEPEAKO
BbIOMPAIOT HEpallMOHAJIbHBIE CIOCOObI pEIIEHUs, HWHOI/a OrPaHUYMBAIOTCS
MaHUITYJISILUSAMU C YACIAMHU.

[Ipu w3yueHun reomeTpuueckoro wmarepuana oOydaronuecss ¢ 3IIP
CTAIKUBAIOTC € TPYAHOCTBIO  JENAaTh JIOTHYECKUE  BBIBOABI, CTPOUTH
NIOCJIEIOBATENbHBIE  paccykaeHus. HenpouyHele 3HaHHWA OCHOBHBIX TEOPEM
reOMETpUM TMPUBOJUT K OMMOKaM B pELIEHUH TE€OMETPUYECKUX 3ajad.
OOyuaromuecs MOTYT MOAMEHUTH (POPMYITy, HEMPAaBUILHO MPUMEHUTH Teopemy. K
CEpbEe3HbIM OIIMOKaM B pPEHIeHUH 3a7ad MPUBOASIT HEIOCTATOUYHO pPa3BUTHIC
IIPOCTPAHCTBEHHBIE MPEACTABICHUS. FIM CI0KHO BBITIOJIHUTD YEPTEXK K YCIOBHIO, B
MUCbMEHHBIX pab0TaX OHU HE MOTYT MIPUBECTU OOBICHEHHE K UEPTEKY.

To4uHOCTB 3a1TOMUHAHUS M BOCTIPOM3BE/ICHUS y4€OHOI0 MaTepraia CHUKEHBI
N0 NpUYMHE CTA00CTH MHECTHYECKOW NEATEIbHOCTH, CYXKEHHUs 00bemMa MaMsTH.
Oo6yuatomumces ¢ 3I1P TpeOyeTcst Oosbllie BpeMEHU Ha 3aKperjieHue maTepuarna,
aKTyaJn3alus 3HaHUI MO0 OIOpe IPU BOCIIPOU3BEICHHH.

Jis  mpeonosieHuss TPYIHOCTEW B HW3YYEHMHM YYeOHOro MpeaMmeTra
«Marematnka» HEOOX0quMa afganTaius oObeMa U Xapakrepa yueOHOro MaTepuana
K MTO3HABaTEJIbHBIM BO3MOKHOCTAM yuanuxcs ¢ 3[1P. Cnexyet yueOHbIil MaTepua
IPENOAHOCUTh HEOOIBIIUMHU MOPLUSIMH, YCIOXKHSIS €ro MOCTENeHHO, N3bICKUBATh
CocoObl amanTallMd TPYAHBIX 3aJaHUi, HEKOTOpblE TEMbl JaBaTh Kak



O3HAKOMMTEJBHBIC,  WCKJIOYATh  OTIEJIbHBIE  TPYAHBIE  JIOKA3aTEIbCTBA;
TEOPETUYECKUI MaTepual PEKOMEHAYETCS HM3y4daThb B IPOLIECCE MPAKTUYECKOU
JEATEIIBHOCTH IO peleHnto 3agady. OpraHu4eckoe €IWHCTBO MNPAKTUYECKON U
YMCTBEHHOM JIESTENIbHOCTH YyYalllMXCs Ha YpPOKax MaTeMaTHKU CIIOCOOCTBYIOT
MPOYHOMY U CO3HATEJILHOMY YCBOCHHIO OAa3UCHBIX MAaTEMATHUYECKUX 3HaHUU U
YMEHUM.

Heau n 3axa4n u3ydenust yaeOHoro npeamera «MareMaTuka
[TpuoputeTHbIME yenamu 00ydeHHs] MaTeMaTukKe B 5—9 Kiaccax sIBISIIOTCS:

* (QopmupoBaHHUE IEHTPATIHHBIX MAaTEMAaTHUECKUX MOHATHH (YUCIIO, BEIUYUHA,
reomeTpuyeckas  ¢Gurypa, TEpeMEHHas, BEPOSITHOCTb,  (PYHKIHNA),
00ecreynBaroIuX NPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMaTHYECKOTO
obOpazoBanus ooyuatomuxcs ¢ 3I1P;

* noxaseneHue oOyuwatouuxcss ¢ 3[IP Ha nocTymHOM il HHUX YpOBHE K
OCO3HAHUIO B3aUMOCBS3M MaTe€MaTHUKHA U OKPY’KAIOIIEro MUpa, IOHUMaHUE
MaTeMaTHKU KaK 4YacTHU OOLIEeH KYJIbTYphl YEJIOBEUECTBA;

" pa3BUTHE MHTEJUIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN 00yUaroIuXxcs C
3IIP, mo3HaBaTeJIbHOM  AKTMBHOCTH,  MCCIIEJOBATE€IbCKUX  YMEHHUH,
KPUTUYHOCTH MBILUICHUS, HHTEpECa K U3yUYEHUIO MaTeMaTUKH;

* (QopmupoBaHue (YHKIMOHAIBHON MaTeMaTH4YE€CKOH I'pPaMOTHOCTH: yMEHHUS
pacno3HaBaTh MPOSIBICHHUS MaTeMAaTHUYECKUX MOHATUHA, OOBEKTOB H
3aKOHOMEPHOCTEW B pPEAIbHBIX >KU3HEHHBIX CHUTyalUsX U NPU U3yYECHUH
ApyrHMX  y4e€OHbIX  TIPEIMETOB,  MPOSBICHUS  3aBUCUMOCTEH  H
3aKOHOMEpPHOCTEW, (OPMYIUPOBATh UX Ha SI3bIKE MAaTEMATUKU U CO3/1aBaTh
MaTeMaTH4eCKUEe MOJIEIH, MPUMEHITh OCBOCHHBIA MaTeMaTUYECKU arnapar
JUISL PEIICHUs NPAKTUKO-OPUEHTHUPOBAHHBIX 3a/ad, WHTEPNPETUPOBATH U
OLICHUBATh ITOJTYYEHHBIE PE3YJIbTaTHI.

JlocTrkeHne 3THX 1enel 00ecrneunBaeTcs pelieHueM CIEeaYIOINX 3a0ay.

= ¢opmupoBarh y oOydarommxcs ¢ 3IIP HaBeikM ydeOHO-MO3HABaTEIBLHON
JESITeIbHOCTH: TJIaHUpOBaHHE paOOThl, MOUCK pPALMOHAIBHBIX NyTeH ee
BBINIOJIHEHUSI, OCYLIECTBIECHUS CAMOKOHTPOJIS;

" CcrnocoOCTBOBaTh HMHTEJUIEKTYaJIbHOMY pa3BUTHIO, (POPMHUPOBATh KadecTBa,
HEOOXOAMMBbIE YEJIOBEKY JJIsi MOJHOLIEHHON JKM3HM B COBPEMEHHOM
oOlecTBe, CBOMCTBEHHbIE MAaTeMaTUYECKON NESITEeIbHOCTU: SICHOCTU U
TOYHOCTH  MBICJIM, WHTYUIUH, MPOCTPAHCTBEHHBIX MPEICTABICHUN,
CIOCOOHOCTH K MPEOJOJICHUIO TPYAHOCTEH;

* (GopMHUpOBaTh KIIIOYEBHIE KOMIIETEHIIMU Y4YalllUXCS B pamMKax MPEAMETHOU
oOnactu «MaremaTrka 1 HHPOPMaTHKay;

" pa3BUBATH MOHATUIHOE MbILLIEHUS oOyyatomuxcs ¢ 3I1P;

" OCYLIECTBJIATh KOPPEKIHUIO IMO3HABATENIbHBIX IPOLIECCOB OOyUaIOIUXCS C
3IIP, HeOOXOAUMBIX AJIi OCBOCHHS IPOrpaMMHOIO Marepuaia mo yueOHOMYy
MIpEIMETY;

" [peaycMarpuBaTb ~ BO3MOXKHOCTh  KOMIIEHCALlUM  OOpa30BaTENIbHBIX
1e(UIUTOB B OCBOCHUHU MPEAIIECTBYIOIIETO MPOTPaMMHOIO Marepuana y
oOyyaroruxcs ¢ 3I1P 1 HemoCTaTKOB B MX MareMaTH4YE€CKOM Pa3BUTUU;



* copMHUpPOBaATh YCTONUMBBIA HHTEPEC YUAIIUXCS K TIPEAMETY;
" BBISBJISATH M pa3BUBAaTh MAaTeMaTUUECKUE U TBOPUECKUE CITIOCOOHOCTH.

OcHOBHBIE JIMHUM COZIEPKAHUS Kypca MaTeMaThku B 5—9 kiaccax: «Hucna u
BBIUHCIICHUS», «AnreOpa» («Anredpanyeckue BbIpaXKEHUs», «YpaBHEHUS U
HepaBeHCTBay), «Dynkiumny, «leomerpus» («l'eomerpuueckue QUrypsl U HX
cBOMCTBa», «lI3MepeHHMe TeOMETPUUYECKUX BEJIMYUHY»), «BeposSTHOCT U
CTaTUCTHKaY. JlaHHbIE JTMHUU PA3BUBAIOTCS MapauIeNIbHO, KaXK/asi B COOTBETCTBUU
C COOCTBEHHOMW JIOTUKOM, OHAKO HE HE3aBUCHMO OJHAa OT JPYroil, a B TECHOM
KOHTaKkTe€ W B3aumojeucTBud. Kpome 3Toro, ux oObEAMHSET JIOrMYecKas
COCTABJISIONIAs, TPAJULIMOHHO MPUCYLIas MareMaTWKe W IPOHU3BIBAIOIIAS BCE
MaTeMaTH4eCKUEe Kypchl W cojepxarenbHble JuHHH. CPopMylIupoBaHHOE B
denepaabHOM rOCyIapCTBEHHOM 00pa30BaTEbHOM CTaHAAPTE OCHOBHOTO OOLIETO
oOpa3oBaHusi TpeOOBaHUE «yMETh OINEPUPOBATh NOHATUSAMU: OIpPENEIEHUE,
aKCuoMa, TEOpeMa, TOKa3aTeIbCTBO; YMEHUE PACIIO3HABATh UCTUHHBIE U JIOKHBIC
BBICKa3bIBAHMSI, TPUBOJUTE IPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U
OTPUILIAHMS BBICKA3bIBAHUN» OTHOCUTCS KO BCEM KypcaMm, a (QopMHpOBaHHE
JOTHYECKUX YMEHUW paclpenensercss Mo BCeM TIojaM OOy4eHHMsT Ha YpOBHE
OCHOBHOTO 00111er0 00pa3oBaHusl.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOLIEE IPEAMETHBIM pe3ylbTaTam
ocBoeHusi [lpumepHoit paOouell mHporpaMMbl, pacHpeneNéHHbBIM 10 Trojam
OoOy4eHMs, CTPYKTYpUPOBAHO TaKUM OOpa3oM, YTOObI KO BCEM OCHOBHBIM,
IPUHIMIHAIBHBIM BOIpOcaM oOydaroluecss oOpanjaiich HEOAHOKPATHO, YTOOBI
OBJIAJICHUE MATEeMaTMYE€CKUMHU TIOHATUSIMH M HaBbIKAMU OCYLIECTBISIOCH
MOCJIEI0BATEIbHO U OCTYIATENbHO, C COOMIOICHUEM TPUHIIUIA TPEEMCTBEHHOCTH,
a HOBBIE 3HAHUS BKIIIOYAJIKMCh B OOIIYI0 CUCTEMY MaTreMaTU4eCKUX MpPeICTaBICHUN
oOyuaronuxcs ¢ 3P, pacuupsst u yrnyossst e€, 00pa3ys MpoYHbIE MHOKECTBEHHbIS
cs13u. OOmIMe neny u3ydeHus: yueoHoro npeamera «MaremaTukay MpeacTaBiIeHbl
B [IpumepHoii pabodeit mporpaMMe OCHOBHOTO OOIIET0 00pa3oBaHUsl.

OcobGennocTu 0TOOPA U alaNITALINM Y4eOHOT0 MATEPHAJIA 10 MATEMATHKE

OOyuenue ydeOHOMY mpenMery «Maremaruka» CTPOUTCS Ha CO3JIaHHUH
ONITUMAJIBHBIX YCIIOBUM JJII YCBOCHHS MMPOTPAMMHOTO MaTeprayia 00y4aromuMHCs
c 3I1P. bonbiioe BHUMaHUE yAensieTcs: 0TOOpY yueOHOTro MaTepralia B COOTBETCTBUU
C TPUHITUIIOM JOCTYIMHOCTH MPHU COXpaHEHUHU 00111ero 0a30BOT0 YPOBHS, KOTOPHIi
JIOJIKEH IO COZAEPKaHUI0 U 00beMy ObITh aJalTUPOBAHHBIM JJIs1 00YUYaOIIMXCS C
3I1P B COOTBETCTBUHM C UX OCOOBIMU 00pa30oBaTeIbHBIMU MOTpeOHOCTIMU. ClenyeT
oOeryuTh OBIIaJieHue Marepuaiiom oOyvatromumuca ¢ 3IIP mocpenctBoM ero
JIETAJIbHOTO  OOBSICHEHUS] C CHUCTEeMAaTMYEeCKUM TIOBTOPOM, MHOTOKpPAaTHOM
TPEHUPOBKM B TIPUMCHEHUHU 3HAHWM, WCIOJB3ysd TMPUEMbl aKTyajlu3aluu
(BU3yasbHas Omnopa, naMsTka).

[TpumepHas nporpamma npeaycMaTpruBaeT BHECEHUE HEKOTOPBIX H3MEHEHUM:
yMEHbBIIIEHHE 00beMa TEOPETUUECKUX CBEACHHM, BRIHECEHNE OTNEIBHBIX TEM WU
IEJIBIX Pa3/IesIOB B MaTepUaIIbI Il 0030PHOTO, 03HAKOMHUTEIHHOTO N3YYCHHUS.

N3menenus nporpammsl B 5-9 kiaccax

Mamemamuxa 6 5 u 6 knaccax



B 03HaKOMUTENHbHOM IJIAHE PEKOMEHIYETCS M3y4aTh CIEIYIOIIUE TEMBI:
«Pumckas nymepauus», «PaBubie Quryps», «Uumunap, konyc, mapy», «Kyo»,
«IIpsaMoyronpHbIN Mapauienenuien, «llepeMenienre no KOOpAMHATHON MPSAMOI»,
«Monynb uucnay, «HucnoBble nmpomMexyTkn»; «Macmrad» (M3ydaercs B Kypce
«I"eorpadus»); «M3o00pakeHre reoMeTpUIeCKUX (PUTryp Ha HEIMHOBAaHHOU Oymare
C HCIOJIb30BAHUEM LHUPKYJS, JHUHEWKH, YTOJIbHUKA, TpPaHCIOpPTUpay», «/lnmHa
OKPY>KHOCTH, «IInomanp KpyTa», «ITapannenbHbie IPSIMBIEY,
«IlepnenaukynsipHbie psiMbie», «OceBasi U LIEHTPaJIbHAsI CAMMETPUI (U3y4aeTCs
B Kypce reoMmeTrpun); «bBecKOHEUHbIe TMEPUOJUUYECKUE ACCATUYHBIC JPOOH.
JlecsaTnuHOe MpUOIMKEHNE OOBIKHOBEHHOW JpOo0M» (M3ydyaeTcs B Kypce ajreopsl).

CrnenyeT yMEHBIIUTh KOJMYECTBO YacOB Ha cieayroliue Tembl: «Pemienue
JOTUYECKUU 3anau», «JlimHa orpeska», «llkaney, «PacnpenenurenbHbld 3aKOH
YMHOXEHUS», «3amuch MPOU3ZBEICHUS C OYKBEHHBIMH  MHOXKUTEIISIMUY,
«ITocTpoenue kKoHPUTypalHi U3 YacTel MPAMOMN, OKPYKHOCTHU Ha HEIMHOBAHHOM U
Kieryato Oymarey», «Jlenurenu wu  kpatHele. [lpusHaku  geaumocTuy,
«Haubonpmmii o0 JenuTeNlb U HauMeHbIee oOlee KpaTtHoe. JlenmmmMocThb
CyMMbl M TmpousBeneHus». «lIpuBeneHue npoOM K HOBOMY 3HAMEHATEIIOY,
«Haxox1eHre 4yacTy 1EeIoro U Lesioro mo ero yactm». «OKpyriieHHe JeCITUUHBIX
npobei». «Pemenue 3agad  mepebOPOM  BCEX BO3MOXKHBIX — BapHUaHTOBY.
«CoctaBieHre OYKBEHHBIX BBIPQKEHUH 0 YCIOBHIO 3a7aun». BricBoOOIUBIIIIECS
4yachl MOKHO MCIIOJIB30BaTh HAa MOBTOPEHKE (B HA4YaJIe ¥ KOHIIE Y4€OHOTO ro/ia), Ha
n3yueHue Haubojee TPYAHBIX W 3HAUYUMBIX TeM: B V Kjacce — Ha pelieHue
ypaBHEHU, IPUBEJICHUE APOOM K HOBOMY 3HAMEHATEII0, YMHOXKEHHUE U JICJICHUE
JNECATUYHBIX JpoOeil, u3mepeHue yrioB; B VI kiacce — JEUCTBUA C
MOJIOKUTEIIBHBIMU U OTPUIATEILHBIMU YHUCJIAMU, PEIICHUE YPAaBHEHUH, CIIOKEHUE
U BBIYMTAHHE YMCEN, COAEpKAIIUX MENYI0 U APOOHYI0 4acTh, HA YMHOXXEHUE U
JieJieHne OOBIKHOBEHHBIX JAPO0ei.

Anzeopa
B 03HaKOMUTENIBHOM IUIAHE PEKOMEHAYETCS HM3y4aThb CIEAYIOLIUE TEMBI:
«ppaunoHaibHbIE YHCIA. JlelicTBUTENBHBIE qyuciay, «CpaBHEeHUE

JNEUCTBUTENLHBIX 4HUCeN, apuMeTHdyecKue JeHUCTBUA C JICUCTBUTEIHHBIMU
yuciamu», «HaxoxkneHne MNpUOMMKEHHBIX 3HAYCHHW KBaJIpaTHOTO KOPHSY,
«Teopema Buera», «PemeHuss ypaBHEHMU TpPETbEM W UYETBEPTOM CTEICHEU

pa3NoKeHUEM Ha MHOKUTENNY, « DYHKIUSA y =VX U ee rpapuk», «[lorpemnocts u
TOYHOCTh NPUOMIKEHUs», «YeTHble W HedeTHble (QYHKIUN», «DyHKImus y=x"»,
«DyHKIMs y= ax?, ee rpadMK U cBolicTBa. I'paduku QyHkumii y= ax? + n u y=a(x-
m)?, «YpaBHEHHE C ABYMs EPEMEHHBIMH M €ro rpaduk», «'padudecknii crocod
pelieHusl CUCTeMbl ypaBHeHUI», «l300pakeHue 4JIeHOB apuUPMETHUYECKON u
T€OMETPUUECKOU IPOTPECCUM TOUYKAMHU HA KOOPIMHATHOM TIJIOCKOCTH. JINHEWHBIN U
DKCHOHEHUMAIBHBINA POCT. CI0KHBIE POLEHTHDY.

CrenyeT yMEHBIIMTH KOJWYECTBO YAaCOB HAa HU3ydeHHE TeM: «DopMynb»,
«/loka3arenbCcTBO TOXKIECTBY», «JIMHEWHOE ypaBHEHHE C JBYMs HEU3BECTHBIMN,
«I"paduk TMHEWMHOTO YpaBHEHHUS C IBYMS IEPEMEHHBIMIY, «I padudeckoe perieHme
JUHENHBIX YpPAaBHEHMH W CHCTEM JIMHEHHBIX YypaBHEHMi», «CBOMICTBa
KBaJIpaTUYHOU (PYHKLIUN.



BricBoOOMBIIMECS] Yachl PEKOMEHIYETCS WCIOIB30BaTh: IS JIydIIeH
npopaboTKu Haubosiee BaXKHBIX TeM Kypca: «Peiienue ypaBHenuit», «Pemenue
CUCTEM ypaBHEHUI», « COBMECTHBIE JEHCTBUSA ¢ Apo0siMuy, «IIpuMeHeHne cBOMCTB
apu(pMETUYECKOTO KBAJI[paTHOTO KOpHS»; Ha TIOBTOPEHHE, pEIICHHE 3ajad,
npeoOpa3oBaHue BHIPAKEHUM, a TAK)KE HA 3aKPETIEHUE U3yYEHHOTO MaTepHaia.

T'eomempus

CrenyeT OCHOBHOE BHUMAHHUE YACIHUTh IPAKTUYECKOW HAIPABICHHOCTH
Kypca, UCKIIIOUMB U YIIPOCTUB HAN0O0JI€€ CIOKHBIN JJIs1 BOCIPUSITUSI TEOPETUUECKUI
Marepuas. Ha ypokax reoMerpuu HEOOXOAMMO MAaKCUMAJIbHO HCIOJIb30BaTh
HaTJISIIHBIE CpEeACTBA OOydYeHHs, OOJBINE MPOBOAWTH MPAKTUYECKUX padoOT ¢
yyalmumucs, pemars 3agaud. CTpoUTh pelIeHHE 3alad IpU  MOCTOSSHHOM
oOpaIeHny K HarJITHOCTH — PUCYHKAM U YepTekKaM.

O3HaKOMUTENBHO JaTh TEMBI: «Teopembl M T0KA3aTENbCTBO. AKCHOMBDY,
«Jloka3zarenbcTBO OT MPOTUBHOrO», «CyIIECTBOBAHUE U E€IUHCTBEHHOCTH
MEPIEHIUKYJIApA K IpsIMOi», «MeToa reOMETPUUYECKUX MECT», «MeToa yaBOoeHuUs
Menuanbl», «Teopema @aieca U TeopemMa O NPOMOPUUOHAIBHBIX OTPE3KAX»,
«Illentp macc TpeyronbHUKa», «/3MeHEHHE TPUTOHOMETPUUECKUX (QYHKIUNA TPU
BO3pacTaHuu yria», «DopMynbl i pPaAUyCOB BIHCAHHBIX UM OIKCAHHBIX
OKPY)KHOCTEM  MPaBWIbHBIX  MHOTOYI'OJIbBHUKOB», «YpaBHEHHUE  MPSMON»,
«/IBmxeHune», «CBoiicTBa IBMKEHUD», « Teopema 0 mpou3BEIEHUN OTPE3KOB XOP/I,
TEOPEMBI O MPOU3BEICHNUN OTPE3KOB CEKYIIINX, TEOPEMA O KBAIPATE KaCATEIbHOW.

Crenyer yMEHBIINTh KOJUYECTBO YACOB HA M3ydyeHUe TeM: « CHMMETPpUYHbBIC
¢urypsl. OCHOBHBIE CBOWCTBA OCEBOWM CUMMETpUN», «LleHTpanbHas cUMMETpUs»,
«ITapannensubiii mepenocy», «lloBopor», «IIpeodbpazoBanue momodus. Ilomodue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIEC 33Jla4d HA MOCTPOCHUE C MOMOIIBIO
HUPKYJIST U JUHEUKN», «JleKapTOBbl KOOpJIMHATHI HA IUIOCKOCTH», «PemeHue
TPEYTrOJALHUKOBY, «[lomo0ue dhurypy.

BricBoGoiuBIIIMECS YaChl HCTIOIB30BATh HA PEIICHHE 3aa4 U IOBTOPEHUE.

Bepoamnocmo u cmamucmuka

B cBs3u ¢ TeM, 4TO JMaHHBIN KypC BBI3BIBAET HAMOOJBIINE CIOKHOCTH JIJIS
oOyuaroruxcs ¢ 3P, cBsizaHHBIE CO CHMKEHHBIM YPOBHEM Pa3BUTHS CIIOBECHO-
JIOTUYECKOTO MBINIJICHUS, €T0 U3YYEHUE JIOJDKHO CTPOUTHCS Ha 0a30BOM YPOBHE U
JOCTYITHOM JUIsl YY€HUKOB Marepuaiie. OCHOBHOE BHUMAHUE CIEAYET YIEIUTh
pas3zenaM, CBSI3aHHBIMU C TOBTOPEHHMEM MPOWAEHHOTO MaTepuasa, YBEJINYUTh
KOJIMYECTBO YIPAKHEHUMN U 3aJJlaHUN, CBA3AHHBIX C MPAKTUYECKON AEATEIbHOCTHIO
oOydJarommxcs.

HeoOxonumo mepecMOTpeTh CoJepKaHue TEOPEeTUUECKOro maTepuana u
XapakTep €ro M3JIOKECHUS: TEOPETUUYECKUN MaTepuall MPENOJHOCUTh B MPOIECCEe
pelIeHus 3a/1ad U BBIOJIHEHUS 3aJlaHUi HATJISIHO-TIPAKTUYECKOr0 XapaKkTepa; He
TpeOOBaTh BHIBOJA M 3aTIOMHUHAHUS CIIOKHBIX (DOPMYJI, PEIICHUS HECTAHIAPTHBIX,
TPYAOEMKHUX 3alaHuil. Psi TeM creyeT u3ydaTh B 03HAKOMHUTEIIBHOM IJIAHE.

[IpumepHasi mporpamMma TpPEAOCTaBIAET aBTOPY pabdodeil MporpaMMbl
CBOOOy B pacmpeneleHuH MaTephalia [0 YeTBEPTsIM  (TpumecTpam).
Pacnpenenenre BpeMEHM Ha H3Yy4YEHHME TEM B TEUYEHHE YYEOHOro Troja



CaMOCTOSATENILHO OTMPEEsIeTCs 00pa30BaTeIbHON OpraHM3aIliell W 3aBUCUT OT
ocobenHocte rpymmbl oOyvaromuxcsi ¢ 3IIP u ux ocoObiXx 00pa3oBaTEIbHBIX
MOTPEOHOCTEH.

Buabl nesreabnoctu odyyarwommuxcs ¢ 3I1P, o0yciaoBiieHHbIE 0COOBIMU
00pa3oBaTeJIbHBIMH MOTPEOHOCTAMH M oO0ecle4YuBaAKOIINE OCMBICJIEHHOE
OCBOEHHE cOJlep:KaHuM 00pa3oBaHus N0 npeamery «MaTtemaTuka»

Copepxanne BUAOB AesTenbHOCTH oOyyatomuxcs ¢ 3[1P onpenensercs ux
0CcOOBIMHU 00pa30BaTEIBLHBIMU MOTPEOHOCTAMU. [[OMUMO MIUPOKO UCTIOIB3YEMBIX B
OOIT OOO o6mux 11 Bcex 00yJarommxcsi BUAOB ACSITEIbHOCTU CIEAYET YCUITUTh
BUJBl  JICATENBHOCTH  cHelUUYHbIE N1 JIaHHOM  KaTeropuu  JIeTeH,
00EeCreunBaOIINe OCMBICIEHHOE OCBOEHHUE COJAepKaHHs 0Opa3oBaHUS IO
NPEAMETY: YCHIEHHE MPEAMETHO-NPAKTHYECKOW AEATENBHOCTU C aKTUBHU3aLUEn
CEHCOPHBIX CHCTEM; YEpEJOBAaHUE BHUAOB JEATEIBHOCTH, 3aJCHCTBYIOLINX
pa3InyHbIE CEHCOPHBIE CHCTEMBI; OCBOCHHME MaTepHajia ¢ ONOPOM HA AITOPUTM;
«IOLIArOBOCTb» B M3YYEHHHM MAaTEpUalia; HCIIOIb30BAHUE JIOMOJHUTEIBHON
BU3YaJIbHOM OMOpPBbI (CXeMbl, IIa0JOHbI, ONOPHBIE TAOJMUII); PEUEBOl OTYET O
IIpoLlecCE W Pe3yJIbTaTe JACSITENBHOCTH; BBIIOJHEHHUE CIELUUAIbHBIX 3aJaHUM,
00eCeunBAIOIINX KOPPEKLINIO PETYIISINN Y4eOHO-TIO3HABATEIbHOM 1€ATEIbHOCTH
Y KOHTPOJIb COOCTBEHHOT'O PE3yJIbTarTa.

[IpumepHast TeMaTuyeckas U TEPMUHOJIOTHYECKAs JIEKCHKA COOTBETCTBYET
OOII O0O.

Jist oOyuaromuxcsi ¢ 3IIP cyiiecTBeHHBIM SIBJISIFOTCSI MPUEMBI palOTHI C
JIEKCUYECKHM MarepuanoM no mnpeaMmery. IIpoBoautces crnemnuanbHas padorta 1mo
BBEJICHHUIO B aKTUBHBIN CJIOBaph 00YUYaIOIIMXCS COOTBETCTBYIOLIEH TEPMUHOIOTUH.
N3yyaemble TEepMHHBI BBOJSTCS Ha IOJHMCEHCOPHOM OCHOBE, 00s3aTeiabHa
BU3YyaJlbHAsI IOJIEPAKKA, AITOPUTMBI paOOTHI C ONIPEAETIEHUEM, OITOPHBIE CXEMBI J1JI51
aKTyaJIM3alUy TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «MareMaTuKa» B y4eOHOM IJIaHe

B cootBerctBUM ¢ @DenepaibHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 001Iero oOpa3oBaHus yueOHBIM mpenMer «MaremaTukay
BXOJUT B IMpeaAMeTHyr0 obOnacte «MaremaTuka ¥ WMH(OpPMATUKa» W SBISETCS
o0si3aTeNbHBIM 1Sl u3ydeHus. B 5-9 kiaccax yueOHBIN npeaMer «MaTeMmaTtukay
TPaJAMIIMOHHO M3Y4YaeTcsl B paMKax CJIEAYIOIIUX Yy4eOHBIX KypcoB: B 5-6 Kiaccax —
Kypca «MartemaTuka», B 7-9 kiaccax — KypcoB «AnreOpay» (BKIJIIOYasi 3J1€MEHTHI
CTaTUCTUKU U TeopuH BeposTtHOocTel) u «I'eomerpusi». HacToseil mporpammoit
BBOJIUTCSI CAMOCTOSITENIbHBIN Y4eOHBIN Kypc «BeposiTHOCTh U CTaTUCTUKAY.

Hacrosiieit mporpamMmoii npeaycmaTpuBaeTcs BbICIICHUE B yUeOHOM IUTaHe
Ha M3yuyeHUE MaTeMaTHKU B 5—6 kjaccax 5 y4eOHbIX 4acOB B HENEIIO B TEUCHHE
Ka)XJ0ro rojga ooydenus, B 7-9 kiaccax 6 yueOHBIX 4acOB B HEJAEIIO B TEUCHHUE
Ka)KJ0ro roja o0y4yeHusi, Bcero 952 yueOHbIX yaca.

Copepxanne ydeOHoro mnpeamera «MaremaTuKa», NpPEACTaBIEHHOE B
[Tpumepnoii paboueit mporpamme, cootBeTcTByeT DPI'OC OOO, Ilpumepnoit
OCHOBHOW 00pa30BaTeNbHOM MPOTpaMMe OCHOBHOTO 00ImIero o0pa3oBaHws,



[IpumepHO#i aanTHPOBAHHON OCHOBHOM 00pa30BaTEIbHON MPOrpaMMe OCHOBHOI'O
oO1ero o0pa3oBaHus 00YUaAIOIIUXCS C 33JICPKKOUN ICUXUYECKOTO Pa3BUTHSL.

TemaTuueckoe TIUIAHUPOBAHUE YYEOHBIX KypCOB U PEKOMEHIYeMOe
pacrpejesieHie yueOHOTro BpeMEHH ISl U3yUYEHHUsI OTACIbHBIX TEM, ITPEIJI0KEHHbBIE
B HACTOAILIEW MpOrpaMme, HaJO paccMaTpHBaTh KaK IMPUMEPHBIE OPUEHTHUPHI B
MOMOIIb COCTABUTEIIO aBTOPCKON paboyell mporpaMMbl U IIPEK/IE BCETO YUUTEIIO.
ABTOp paboueil mporpaMMbl BIpaBe YBEIUYUTH MPEAJIOKEHHOE YUCIIO y4eOHBIX
94acoB Ha TeMbI, TpeOyrolue 6osee JMTENbHOT0 n3yueHus ooyqarommmucs ¢ 311P,
VI YMEHBIIUTHh KOJUYECTBO YACOB HA TEMbI, U3y4aeMble Ha O3HAKOMHTEIBHOM
ypoBHE. JlomycTUMO TakXe JIOKAJIbHOE IepepaclpeelicHie W NepecTaHOBKa
AJIIEMEHTOB COJIEpKaHUs BHYTPH JTaHHOTO Kiacca. KoanuecTBo mpoBepOYHBIX paboT
(TeMaTHUYeCKuil M HTOTOBBIA KOHTPOJIb KA4eCTBa YCBOSHHUS y4eOHOTO MaTepuania) u
UX TUN (CaMOCTOSITEIbHBIE M KOHTPOJbHBIE PaOOTHI, TECThI) OCTAIOTCS Ha
yCcMOTpeHue yuuTens. Takke yuuTeNnb BIPABE YBEIMYUTh WIM YMEHBIIUTH YUCIIO
y4eOHBIX 4acoB, 0TBeIEHHBIX B [IpuMepHoil paboueli mporpamme Ha 0000IIEeHHE,
MOBTOPEHUE, CUCTEMAaTHU3AIMI0 3HaHUN oOywaromuxcsi. EJIMHCTBEHHBIM, HO
NPUHLIUNHAAIBHO BaXHBIM KPUTEPUEM, SBISIETCS JOCTHXKEHUE PE3YJIbTAaTOB
oOy4eHHMsI, yKa3aHHBIX B HACTOSIICH MporpaMme.

PABOYAA ITPOI PAMMA
YYEBHOI'O KYPCA «I'EOMETPUA». 7-9 KIIACCBI

Heau ndyueHust yueOHOro Kypca

OO6mume nenu u3ydeHus ydeOHoro kKypca «l'eomerpusi» mpencTaBlieHbl B
[TOOIT OOO. OHu 3aKIHOYAIOTCS, IPEKIE BCETO B TOM, UTO HA YPOKAX Tr€OMETPUU
oOyvaroluiicss y4uTCsS MPOBOAUTH JOKAa3aTEJbHbIE PACCYXKACHHS, CTPOUThH
JIOTHYECKHE YMO3aKJIIOUEHUS, JOKa3blBaThb HMCTUHHBIE YTBEPXKIEHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJIUTH PACCYKIIEHUS «OT MPOTUBHOIO», OTINYATH
CBOICTBa OT MPHU3HAKOB, (hOpMYIUpOBaTH OOpaTHBIE yTBEpKIAeHUs. B oOydeHHu
YMEHHMIO PACCYXJaTh COCTOMT BaXHOE BOCIHHUTATEIbHOE 3HAUEHUE HU3YyYEHHUS
re€OMETPUH, IPUCYLIEE UMEHHO OTEYECTBEHHON MaTEMaTHUYECKOM IIKOJIE.

Bropoii 1enpi0 M3ydeHuss TeOMETPUU SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA TPU PEIICHWH KaK MaTeMaTHYeCKHX, TaK M MPAKTUYECKUX 3ajad,
BCTPEYAIONIMXCSI B peajbHOM  U3HU. ITOMY COOTBETCTBYET BTOpas,
BBIYMCIIUTENbHAS JIMHUS B M3YYEHHHM FeOMETpUM B 1IKose. s 3Toro y4yuremnto
pEeKOMeHJyeTcsl  moabupaTh  3ajaud  MPAKTHYECKOro  Xapakrepa s
paccMaTpuBaeMbIX TE€M, YUYUTh OOy4YalOMIMXCA CTPOUTh MAaTEMaTUYECKHE MOENU
peasibHbIX KMU3HEHHBIX CHUTYyallMil, MPOBOAUTH BBIYMCIEHUS U OLIEHUBATH
aJIeKBaTHOCTh TOJy4yeHHOro pe3ynabTaTa. KpaliHe BaxHO NOTYEPKHUBATH CBSI3U
T€OMETPUU C JIPYTUMH NpeAMETaMU, MOTHBHUPOBATh HCIIOJIb30BATH ONpEACIICHUS
reOMETPUUYECKUX (PUTYp U MOHATHM, AEMOHCTPUPOBATh MPUMEHEHHE TIOTYyYEHHBIX
yMEHUM B (U3MKE U TEXHHMKEe. OJTH CBsA3M HauOoyiee SpKO BUIHBI B Temax
«BekTopb», «TpUrOHOMETpHUYECKHE COOTHOLICHMS», «MeTron KoopaAuHAT» H



«Teopema [Tudaropay.

MecTo yueOHOro Kypca B yueOHOM IJIaHE

CornacHo yweOHOMY MaHy B 7-9 KiaccaX H3y4yaeTcsi y4deOHBIH Kypc
«I"eomeTpus», KOTOPBIM BKIKOYAET CIECIYIOLIME OCHOBHBIE Pa3/Eibl COACPKAHMS:
«['eomerpuueckue ¢Guryppel M HX CBOWCTBa», «lM3MepeHue reomMeTpuuecKux
BEIMYMH», a Takke «JleKkapToBbl KOOpIMHATBI Ha IUIOCKOCTH», «BeKTophI»,
«/IBmxenus mnockoct» u «lIpeobpazoBanus nogoous».

VY4eOHblii I1aH MPESyCMATPUBAET U3yYEHNE TEOMETPUU HAa OA30BOM YPOBHE,
UCXOAs M3 He MeHee 68 y4yeOHBIX 4acoB B yueOHOM TOAY, BCETO 3a TpU Toja
oOydenwus — He MeHee 204 JacoB.

COAEPXAHUE YYEBHOI'O KYPCA (I10 'OJAM OBYYEHU )

7 KIIACC

HavanbsHble noHATHS reoMeTpun. Toudka, psiMast, OTPE30K, Jyd. YToil. Buasl
yrioB. BeprukanbHble M CMeXHbIE yIuIbl. buccexkrpuca yria. JlomaHas,
MHOIOyroyibHUK. [IapaineasHOCTh U EPIEeHIUKYIISIPHOCTD IPSIMBIX.

Cummempuunvie @ueypol. OcHo6HblE CE0OUCMEA 0CEE0L  CUMMEMpPUU’.
[IpuMepbl CHMMETPHUH B OKPYKAIOILIEM MHPE.

OcHogHble NOCMPOEHUsI C NOMOWBLIO YUPKYJIA U TUHEUKU.

TpeyroneHuk.  BwicoTra, MeawaHa, OuccekTpuca, MX  CBOWCTBA.
PaBHOOEpEHHBIN U pABHOCTOPOHHUI TPEYTOJIbHUKU. HepaBeHCTBO TpeyroibHUKA.

CBoiicTBa W TpPHU3HAKKM PABHOOEAPEHHOro TpeyrojbHuka. IlpusHaku
PABEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa ¥ IPU3HAKH NTapaJUIEIbHBIX NpsMbIX. CyMMa yIJIOB TPEYTrOJIbHUKA.
Breninue yrisl TpeyrojibHUKA.

[IpssmoyrosibHbI  TpeyroabHUK. CBOWCTBO MEIHWAHBI MPSMOYTOJIBHOIO
TPEyTOJbHUKA, IPOBEAEHHON K TUIIOTEHY3€e. [Ipu3Haky paBeHCTBA IPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB. [IpMOYTONBHBIN TPEYTOIBHUK C YyTioM B 30°.

HepaBencTBa B reOMeTpUM: HEpaseHCmEo mpey20ibHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OosblieM yriie U OOoJsbllell CTOPOHE TPEYroJbHUKA.
[leprieHIUKYIISIp ¥ HAKIOHHAS.

l'eomempuueckoe mecmo mouex. buccekTpuca yriia W CEpeOUHHBIN
MEPIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUEK.

OKpyXHOCTb M Kpyr, XOplla W JHAMETP, HUX CBOMCTBA. B3aumHoe
pacIonoKEHUE OKPYKHOCTU M npsMoi. KacarenbHas U cekymas K OKpPYKHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnMcaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

! 3H€CI) " Jajgee KypCuBOM 0003HaYEHBI TEMbI, U3YUCHHNE KOTOPLIX IPOBOJAUTCA B O3HAKOMHUTECIILHOM I1JIaHE.
He,uaror CaMOCTOATECJIbHO OIPCACIIACT 00BeEM n3y4aceMoro mMmarepuaja.



YerpipéxyronpHuku. [lapannenorpamm, ero npu3Haku 1 cBoMcTBa. YacTHbIe
cllydad MapajuieiorpaMMoB (IIPSIMOYTOJIbHUK, pOMO, KBajparT), UX IMPU3HAKU U
cBoricTBa. Tpamerus, paBHOOOKas Tpamelus, €€ CBOWCTBA M MPHU3HAKHU.
[IpsiMoyroJibHAs Tpaneuus.

Memoo yosoenus meouansi. llenmpanvuas cummempus.

Teopema @aneca u meopema o nponopyuoHaivHvlx ompeskax. CpeaHue
JIMHUAU TPEYTOJBbHUKA U Tpanleunu. [lenmp macc mpey2oibHuKa.

Ilooobue mpeyeonvrukos, kosgguyuenm nooodbus. I[lpusnaku noodoodbus
mpeyzoabHukos. I IpuMeHenne noqoOust pu pelieHnH MPaKTUYECKHUX 3a]1ay.

CpoiicTBa Tuiomaneii reomerpuueckux ¢uryp. DopMynbl Ui IUIOMAIH
TpeyrojbHHKa, MapamienorpaMMa, pomba u Tpamnenuu. OTHOIIEHHE IJIoMaaAeH
noI0OHBIX (QUTyp.

Brruucnenue miomaaei TpeyroJibHUKOB U MHOTOYTOJIbHUKOB HA KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsbl [ludaropa npu peueHun
MPAKTUYECKUX 33/1a4.

CuHyc, KOCHHYC, TAHT€HC OCTPOr0 yIJIa MPSMOYIOJIBHOTO TPEYTrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO. [pUTOHOMETpUUECKHE (DYHKIIUU
yrioB B 30°, 45° u 60°,

BrnucanHble M LEHTpaldbHBIE YIJIBL, YTOJd MEXAY KacaTeIbHONM W XOPIOH.
Yriel  Mexay XopAaMd U CeKylIMMH. BrnucaHHble W ONUCaHHBIC
YeThIPEXYTOJIbBHUKHA. B3auMHOe pacmnosiokeHne AByX OKpyxkHocted. Kacanwme
OKpy>kHOCTeH. OOI1I1e KacaTelbHbIE K IBYM OKPY>KHOCTSIM.

9 KNIACC

Cunyc, kocunyc, TaHrenc ymioB or 0° pmo 180°. OcHoBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. DOPMYIIbI IPUBEACHUS.

Pemenne tpeyronpHukoB. Teopema KOCHHYCOB M TEOpPEMa CHHYCOB.
Pemenue npakTH4ecKux 3a7a4 ¢ UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI
CHUHYCOB.

IIpeobpaszosanue nooodbus. Ilooobue coomsemcmeeHHbIX I1eMEHMO8.

Teopema o npouzgedeHuu o0mpe3Ko8 Xopo, meopemvl O HPOU3EeOeHUU
OMpe3K08 CeKywux, meopema o Keaopame KacamenbHOU.

Bekrop, mmmHa  (MOAYJb)  BEKTOpa, COHAIPABIEHHBIE  BEKTOPHI,
MPOTHUBOIIOJIOXKHO HAMPABIEHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpalMi HajJ BekTopaMu. Pa3joxxkeHue BeKTopa IO JBYM
HEKOJUIMHEeapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalspHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJISl HAXOXKACHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA TUIOCKOCTH. YpasHenus npsamou u OKPYKHOCTH B
KOOpJIMHATaxX, NEPECEUCHUE OKPYKHOCTEW M NpsMBIX. MeToa KOOpAMHAT U €ro
IPUMEHEHUE.

IIpaBuiibHBIE MHOIOYroJIbHUKH. JlnmHa OKpykHOCTH. ['pagycHas wu
paaviaHHas Mepa yrija, BBIYMCIEHHE JUIMH Iyr OKpyxHocTeil. Ilnmomane kpyra,
CEKTOpPa, CErMEHTA.

Heuoicenuss niockocmu u 6HympenHue cummempuu guayp (21emenmaphvle



npeocmasenenus). Ilapannenvruiti nepenoc. Ilosopom.

KoHTpo/1bHO-U3MepuTeIbHbIe MATEPHAJIbI

[IpoBeneHne OLEHKU IOCTHKEHUH IUIAHUPYEMBIX PE3yIbTaTOB OCBOCHHS
y4eOHOTO mpeaMeTa MPOBOAUTCS B (GopMe TEKYIIEro M pyOeKHOTO KOHTPOJS B
BUJIC: KOHTPOJIbHBIE PabOThI, CAMOCTOSITEIbHBIC paOOTHI, 3a4€ThI, MATEMATUYECKHE
JUKTAHTBI, TMpakTUYecKue paboThl, MUCHMEHHBIM OTBET IO WHIUBUAYATbHBIM
KapTOYKaM-3aJaHUsIM, TECTUPOBaHUE.

Jnsa o6yuaronuxcs ¢ 3[TP Bo3MoxHO U3MeHeHne GOopMYyITUPOBKH 3aJaHUI Ha
«TIOIIATOBYIO»,  QJaNTalyio  IpeajaraeMoro  oOydaromeMycss  TECTOBOTO
(KOHTPOJBFHO-OIICHOYHOT0) MaTepuaia: HCIOJb30BAHUE YCTHBIX U MUCHMEHHBIX
WHCTPYKIMH, YNPOIIEHUE [UIMHHBIX CJIOXKHBIX (DOPMYITHPOBOK HMHCTPYKIIHH,
pelieHre C Omopodl Ha anroputM, oOpaszel, HCIOIb30BAHUE CIPABOYHOU
uHdopMaIuu.

[VNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHNA YUEBHOTI'O ITPE/IMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

JINMYHOCTHBIE PE3YJIbTATDI:

MOTHUBAIMS K O0y4EHUIO MaTEeMaTUKE U IIeJICHANIPABICHHON MTO3HABATEIbHOM
JEATEIIbHOCTH;

MOBBIIIIEHWE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MPaKTUUYECKYHO
JIeATEIIbHOCTh, TPEOYIONIYI0 MaTeMaTHYeCKUX 3HAaHUW, B TOM 4YHCIE YyMEHUE
YUUTBCA Y APYTUX JIFOAEH;

CIIOCOOHOCTh ~ OCO3HaBaTh CTPECCOBYIO CHUTYalldl0, OBITh TOTOBBIM
JIEVCTBOBATh B OTCYTCTBHUE TapAHTUHN YyCIIEXa;

criocoOHoCTh oOyuatomuxcsi ¢ 3[IP k oco3nanuio cBoux nePUIMTOB U
MPOSIBJICHUE CTPEMJICHHS K UX MIPEOI0JIECHUIO;

CIIOCOOHOCTH K CAMOPA3BUTHIO, YMEHUE CTABUThH JOCTHKUMBIE TIEITH;

yMEHHUE pa3inyarh y4eOHbIE CUTyallMd, B KOTOPBIX MOXHO JI€CTBOBATH
CaMOCTOSITEJIbHO, M CHUTyallMid, TJE€ CJEAyeT BOCIIOJIb30BaThCA CIPABOYHOMN
uH(popMaIe uim ApyruMu BCIOMOTaTelIbHBIMUA CPEJICTBAMU;

CIIOCOOHOCTh TEPEHOCUTHh TIOJIYyYEeHHbIE B XOJ¢ OOy4YCHHUs 3HAHUS B
aKTyaJbHYIO CHUTyaluio (Ipu  pelieHuHd SKUTEHCKUX 3ajad, TpeOyroIux
MaTEeMaTUYECKUX 3HAHUMN );

CITIOCOOHOCTh OPUEHTHPOBATHCA B TPEOOBAHUSAX W MpaBUIaxX MPOBEICHUS
MIPOMEKYTOYHOU U UTOTOBOM aTTECTAINH;

OBJIaJICHUE OCHOBaMU ()MHAHCOBOM TPAMOTHOCTH.

METAIIPEJAMETHBIE PE3YJIBTATbBI
Osnaoenue YHUGEPCATIbHBIMU yueOHbIMU nO3HAGAMEIbHBIMU
oelcmeusamu:



YCTaHABIMBAaTh NPUYMHHO-CIECICTBEHHBIE CBSI3M B XOJI€ YCBOCHUSA
MaTEeMaTUYeCKOro MaTepuaia;

BBISIBIISATh JACPUIUT JTaHHBIX, HEOOXOJAUMBIX [IJIsl PEIIEHUs MOCTABICHHOU
3aJlaui;

C TIOMOIIBIO YYUTENS BHIOMpATh CIIOCOO pelIeHUs] MAaTEeMAaTUYECKOU 3a7auu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PEIICHUS);

OPUMEHSATh W MpeoOpa3oBbIBATh 3HAKM M CHMBOJIBI B XOJI€ pEIICHUs
MaTEeMaTUYECKHX 3a/1a4;

yCTaHaBJIMBATh HCKOMOE U JAHHOE MPHU PEIIEHUN MaTeMaTUYECKOM 3a]1auu;

MOHMMATh U UHTEPIPETUPOBATh MH(POPMALMIO PA3TUYHBIX BHIOB U (OpPM
IIPE/ICTABIICHHUS;

WJUTFOCTPUPOBATH PEIIaeMbI€ 33/1a4u TpaUueCKUMHU CXEMAMH;

3¢ (PEeKTUBHO 3aIOMUHATH U CUCTEMATU3HPOBATH MH(DOPMALHIO.

NOHMMAaTh M UCIOJb30BaTh MATEMAaTUYECKUE CPEACTBA HArJSAHOCTH
(rpaduku, pauarpamMmbl, TaOMUIBI, CXEeMbl MW Jp.) I WUIOCTpaluH,
WHTEPIpETalUU, apTyMEHTAIUH.

Osnadenue  yHugepcanvHolMu  yueOHbIMU KOMMYHUKAMUBHbIMU
oelicmeuamu:

OpPraHMU30BbIBATh yU4€OHOE COTPYIHUYECTBO U COBMECTHYIO JEATEIBHOCTH C
YUUTEJIEM U CBEPCTHUKAMH B MPOLIECCE PEILICHUS 3a/]a4;

B3aUMOJICHCTBOBaTh M HAXOJIUTh O0OIIME CrmocoObl padoThl; padoTaTh B
IpylIe: HaxoJWUTh OOIlee peuieHue MW paspemarb KOHQIMKTBI Ha OCHOBE
COIJIaCOBaHMS MO3UIMI U yU€Ta MHTEPECOB; CIyIIaTh NapTHEPA; GOpMyIUpPOBATH,
apryMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;

MIPOTHO3UPOBATh BOSHUKHOBEHHE KOH(MDIMKTOB MPU HATMYUHU PA3HBIX TOUYEK
3peHus U paspeniarb KOH(QIMKTHI Ha OCHOBE y4€Ta MHTEPECOB M MO3ULIUNA BCEX
YYaCTHHUKOB;

apryMEHTHPOBATh CBOI TO3MIMIO M KOOPAUHUPOBATH €€ C MO3UIMIMU
napTHEPOB B COTPYAHUYECTBE IMPHU BBHIPAOOTKE OOLIEro peleHUs B COBMECTHOM
JeSITeIIbHOCTH;

BBIMOJIHATH CBOIO YacTh pabOThI, TOCTUraTh Ka4yeCTBEHHOI'O pe3yJbTaTa U
KOOPAMHUPOBATH CBOU JACHCTBUS C JPYTUMHU WIEHAMU KOMaH]Ibl;

OLICHHMBATh KAY€CTBO CBOET0 BKJIaJa B OOLIUI MPOAYKT.

Osnadenue yHugepcanbHolMuU yueOHbIMU PECYIAMUCHBIMU OCliCHBUAMU:

CTaBUTH LIEJIH, BBEIOMpATh W CO3/1aBaTh AJTOPUTMBI JIJISl PEHICHUS y4eOHBIX
MaTEeMaTUYECKHUX MPooIem;

IUTAHUPOBATh U OCYIIECTBIISITh JE€ATEIbHOCTh, HAIPABICHHYIO HAa PEIICHHE
3aJlay UCCIIEeI0BATEIbCKOrO XapaKTepa.

dopMynupoBaTh W yIEpKUBATh yuyeOHYIO 3ajJady, COCTABJISATH IUIAH U
MOCJIEA0BATEILHOCTD JICHCTBUM;

OCYILIECTBIISATH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOIUMbIe KOPPEKTUBBI;

KOHTPOJIMPOBATh TMPOIECC M  PE3yJbTaT y4eOHOM MaTeMaTHYeCKOM
NeSITEIbHOCTH;



aJIeKBaTHO OIICHMBATh MPABUJIBHOCTh WM OIIMOOYHOCTH BBITIOJHEHHUS
yueOHOU 3a1auu, €€ OOBEKTUBHYIO TPYJHOCTb U COOCTBEHHBIE BO3MOXKHOCTH €€
pelIeHus;

CJIMYaTh CIOCO0 JAEHCTBUS U €0 Pe3yJbTaT C 3a/JaHHBIM TAJIOHOM C LIEIbIO
OoOHapy>KEHHsI OTKJIOHEHUH U OTJIMYMI OT 3TaJOHA.

OPEIBUIETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTb IIPU PEIICHUU Y4eOHOM
3aJa4y;

MOHUMAThH MPUYMHBI, IO KOTOPHIM HE ObUT IOCTUTHYT TPeOyeMbIid pe3ybTaT
NEeATEIbHOCTH, ONPEIEIATh NO3UTUBHBIE U3MEHEHHSI U HAIlpaBJIEHUs, TPEOyroIne
JanbHeIenl padoThl,

PETYIUPOBATh CIIOCOO BRIPAKEHUS SMOIIHIA.

INPEJAMETHBIE PE3YJIBTATDBI

PesynbraTthl ocBoeHusi yuyeOHoro mpeamera «Marematuka (BKIIIOUYas
anredpy, reoOMEeTpHUIo, BEPOSITHOCTh U CTATUCTHKY)», paclpeeieHHbIe M0 TojJaM
oOy4denusi, GOpMyITUPYIOTCS IO IPUHIIUITY 100aBICHUS HOBBIX PE3YyJIbTaTOB OT Iojia
K FOJly, YK€ Ha3BaHHbIE B IPEABIIYIINX I'0/IaX MO3ULHUH, KaK IPaBUIIO, TOCIOBHO HE
MOBTOPSAIOTCSI, HO YUYUTHIBAIOTCS (pe3yJbTaThl OYEPEAHOrO Tofa MO YMOJIYAHUIO
BKJIIOYAIOT PE3YyJIbTAThI MPEIBIAYIINX JET).

[INIAHVUPYEMBIE ITPEJJMETHBIE PE3YJIbTATBI OCBOEHU

ITIPUMEPHON PABOYEN ITPOI'PAMMBI KYPCA «'EOMETPUST»

(ITO TOOAM OBYUYEHUA)

OcBoenune yuebHoro kypca «l'eomerpusi» Ha ypOoBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs JIOJDKHO OOECIeYnBaTh JOCTHIKEHHE CIEAYIOIIMX MPEIMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB:

7 KIIACC

Pacnio3HaBaTh W3y4YeHHbIE T€OMETpUUYECKHE (UTYpBI, ONpPENeNsITh HX
B3aMMHOE pAacCIOJIOKEHUE, U300pa)xkaTb I'€OMETPUYECKUE (QUIyphl; BBINOJIHATH
4EepTEKHU N0 YCIOBUIO 33]1a4u. MI3MepATh IMHENHBIE U YIII0BbIE BEINYUHBL. Pemarts
3aJ1a4y Ha BBIYMCJICHUE JJIMH OTPE3KOB U BEJIUYMH YIJIOB.

Henatb rpyOyr0 OIIEHKY JIMHEHHBIX W YIJIOBBIX BEJIWYUH MPEIMETOB B
peasbHOM KU3HU, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Paznuuarh pa3Mepbl 3THX
OOBEKTOB IO MOPSAJIKY BETUUHHBI.

CtpouTh YepTex M K TEOMETPUYECKHM 3aJadyaM (C HCIOJIb30BAHUEM
CMBICJIOBOM OIMOPBI: HABOSIIUE BOMPOCHI U/UIIM aIrOpUTMa YUYEOHBIX ACHCTBUI).

[Tonb30oBaThcsd NpPHU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, MCIOJIb30BaTh
IPU3HAKU ¥ CBOWCTBA PABHOOEAPEHHBIX TPEYTOJbHUKOB MIPU PEILICHUH 3ajad.

IIpoBOINTH OKA3AaTEIBCTBA HECIOKHBIX TEOMETPHUECKUX TEOPEM.

[Tonb30BaTbCd NpPHU3HAKAMH PABEHCTBA NPSIMOYIOJIBHBIX TPEYrOJbHHUKOB,
CBOMCTBOM M€JIMaHBbl, TPOBEAEHHON K THIIOTEHY3€E MPSAMOYTOJIBHOIO TPEYTOJIbHHKA,
B PELICHUH T€OMETPUYECKUX 3a/1a4 (C UCIOIb30BAHUEM 3PUTEIBHON HAIJIAIHOCTH
U/uin BepOaTbHOM OMOPHI).



Onpenensats NapaIeIbHOCTh MPSMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
C HUMH cekymas. OnpeaensiTh MapajyieIbHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHAM OT TOYEK OJHOU MPSMOM 0 TOYEK APYTOM MPSIMOU.

Pemats 3aaun Ha KieTyaTtoi Oymare.

[IpoBOUTE BBIYKCICHUS M HAXOJUTh YMCIIOBbIE U OYKBEHHBIE 3HAYCHUS
YIJIOB B TEOMETPUYECKHX 3aa4aX C UCIIOJIb30BAHMEM CYMMBI YTJIOB TPEYTOJbHUKOB
U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IIPU IEPECEUECHUH JBYX
MapaJICIbHBIX MPSIMBIX CEKYIIEeH. Pelmars mpakTHuecKre 3aa4yd Ha HaXOXKIACHUE
YTJIOB.

NmeThs npencTaBiieHUE 0 MOHATUE TEOMETPUUECKOTO MECTA TOUEK.

DopMyIMpOBaTH OINPEICICHUS OKPYXKHOCTH U Kpyra, XOpAbl U AUaMeETpa
OKPYKHOCTH, TTOJIb30BAThCSI NX CBOMCTBAMU. Y METh IPUMEHATH 3TH CBOWMCTBA IMIPHU
pEILICHUY 3a7ay.

OpueHTHpOBaTbCA B  TOHATUSX: OINHKCAHHAs OKOJO  TPEyroJibHUKa
OKPY>KHOCTbB, IIEHTP OMHCAHHON OKpyKHOCTH. OmneprupoBaTh Ha 6a30BOM ypOBHE
dbakTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYTOJIbHUKA IEPECeKaroTCs B OTHOM
TOYKE, U O TOM, UYTO CE€PECAWHHBIE MEPIECHIUKYJISAPbl K CTOPOHAM TPEYTOJbHUKA
MIEPECEKAIOTCS B OJTHOM TOYKE.

OpueHTUpPOBAaThCS B TMOHATHUSAX W ONEpPUPOBaTH Ha 0a30BOM ypOBHE:
KacaTtejabHasg K OKPYKHOCTH, TE€OpeMa O IEPHEHAMKYJSIPHOCTH KacaTeJIbHOM |
paanyca, MPOBEAEHHOTO K TOUKE KaCaHMUSI.

Nmetrs mipenctaBieHHE O MPOCTEUINIMX T€OMETPUYECKUX HEPABEHCTB, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOANTH OCHOBHBIE TEOMETPUUECKUE TTOCTPOCHUS C MOMOINIBIO IUPKYJIS U
JIMHCHKH.

8 KUIACC

Pacnio3HaBaTh OCHOBHBIE BHUJIbl YETBIPEXYTOJBHUKOB, WX DJEMEHTBHI,
MOJIb30BAThCS UX CBOMCTBAMU IPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

OpueHTUpOBATHCS B MOHATUH — TOYKU MEPECEUCHHS] MEUAH TPEYTrOJIbHUKA
(eHTpa Macc) B pelieHrr 3a1a4.

Brnaners noHsiTueM cpeiaHel JIMHUM TPEYroJIbHUKA U TPaIelyu, MPUMEHSTh
MX CBOMCTBAa IIPM PELUICHUWM MPOCTEUMIIMX TEeOMETpUUECKHX 3anad. KmMers
npeacTtaBieHue o teopeMe Daneca U TEOpEME O MPOIMOPLUOHAIBHBIX OTPE3KaX,
MPUMEHATh WX JUISI PEIICHHS MPaKTHUYECKUX 3ajad (C OMoOpoi Ha 3pUTEITBHYIO
HarJISIAHOCTD ).

[IpuMeHsATh MpU3HAKU TMOJI00MST TPEYrOJbHUKOB B PEIICHUH HECI0XHBIX
reOMETPUYECKUX 3a/1aY.

[Tonb3oBaTbes Teopemoil Iludaropa ans pemeHuss reoMeTpUYECKUX U
MPAKTUYECKUX 33/1a4.

Brnanerr mnoHATHSMU CUHYCa, KOCHMHYyCa H TaHI€HCA OCTPOTrO yria
NPSIMOYTOJILHOTO TpeyroibHUKa. [101b30BaThCS ATUMH MOHATUSIMU JJIS PEIICHUS
MPAKTUYECKUX 3314 (IIPU HEOOXOIUMOCTH C OTOPON Ha aJITOPHUTM MPABUIIA).

Boruucnate  (pasnuyHbiME - ciocobamu) (C  OMOpPOM Ha CHPaBOYHYIO
nH(OPMAITMIO) IUIONMIAb TPEYTrOJbHUKA M IUIOMIATM MHOTOYTOJBHBIX (QUTYD



(MonB3ysiCh, TAe HEOOXOIUMO, KaIbKyIATOpoM). [IpuMeHATh Noay4YeHHbIE YMEHUS
B IIPAKTUYECKUX 3a7auax.

Bnagerp NOHATUSMU BIUCAHHOIO M LEHTPAJIBHOIO YIJIA, HMCIOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yIjaX, Yrjlax MeXay XopAaMH (CEKYIUMH) U YIe MEXKIY
KacaTelbHOM M XOpJOW IIPU PEIICHNU IPOCTENIINX T€OMETPUUECKHX 3a/1au.

Bnagerp NOHATHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHATh CBOMCTBA
OINKMCAaHHOTO YETHIPEXYTOJIbHUKA MPU PELICHUH MTPOCTEHIINX 3a/au.

[IpuMeHATh MOJYyYEHHBIE 3HAHHS HA MPAKTUKE — CTPOUTh MAaTEMATHYECKHE
MOJEIIN JIJIS 3a/1a4 PeaIbHOW JKU3HU U MMPOBOJIUTH COOTBETCTBYIOLINE BBIYUCICHUS
C NOPUMEHEHUEM IMOAOOMS W TPUTOHOMETPHUM (MOJB3YSACh, A€ HEOOXOIUMO,
KAJIBKYJISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETpUYECKHUE (GYHKIUU OCTPBIX VYIJIOB, HAXOJUTh C HX
NOMOUIBIO Pa3IMYHbIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYrOJbHUKA («pelieHue
MPSIMOYTOJIBHBIX TPEYTOJILHUKOBY). HaXxoAuTh (C MOMOIIBIO KAJIBKYJIATOPA) JITUHBI
U YTJIbI JUTSl HETAOJUYHBIX 3HAYCHUH.

[Tonb3oBaThea popMysIaMu TPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM JUII HAXOXJIECHHMSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMH (C OMOPOM Ha CIIPaBOYHYIO MH(DOPMAIIHIO).

Hcnonb30BaTh TEOPEMbI CHHYCOB M KOCUHYCOB ISl HAXOXKACHUS Pa3IMYHbIX
AJIEMEHTOB TPEYTOJIbHUKA («pElIeHuE TPEYroJbHUKOBY»), MPUMEHITh HUX IMpHU
PEIICHUH MPOCTEHIINX TEOMETPUUYECKUX 3a/1aY.

Brnagete nmoHsTHSIMH — npeoOpa3oBaHMs  MOJ00MS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX puryp. [Tonb30BaThCs CBOMCTBAMH TTOA00MS MPOU3BOIBHBIX
¢buryp, ymMeTb BBIYUCIATH JJIMHBI M HAXOJUTh YIUIBI y MOAOOHBIX ¢uryp (1o
aNropuTMy yueOHBIX nercTBuii). [IpuMeHsaTh cBOWCTBa MOJ00US B MPAKTUYECKUX
3a/layax. Y MeTh MPUBOJAUTH MPUMEPHI MOJOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tons30BaThcsa TeopemMaMu (IO BU3YaJbHOW OMNOpPE) O MPOU3BEACHUU
OTPE3KOB XOPJ, O MPOU3BENECHUH OTPE3KOB CEKYIINX, O KBaJApaTe KacaTeJIbHOM.

[Tonb30oBaThCs BEKTOpaMH, MOHUMATh MX T€OMETPUUECKUN W (PU3MUECKHI
CMBICII, TIPUMEHSATh WX B PEHICHUU TEOMETPUYECKUX U (DU3NYECKUX 3ajad.
[IpuMEHATH CKaISIPHOE MPOU3BEICHUE BEKTOPOB ISl HAXOKACHHUS IJIMH U YTJIOB.

[Tonb30BaTbCcd METOJOM KOOPJAMHAT Ha IUIOCKOCTH, NPHUMEHSTh €ro B
pEeLIeHUN T€OMETPUYECKUX U MPAKTUYECKHUX 3a/1ay.

Bragets mOHATUSMU TPaBUIIBHOTO MHOTOYTOJIBHHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI IyTU OKPYKHOCTHM M PaJMAHHON MEphl yria, YMETh BBIYUCIATH IUIOIIAIb
Kpyra M ero yacteil (c omopodl Ha crnpaBouyHyio uH(popmaiuio). IlpumeHsTh
MOJIyYeHHbIE YMEHUS B IPAKTUYECKUX 3aJlayax.

Haxomuth ocu (WM UEHTPHI) CUMMETpUU (UTYp, TIPUMEHSTH JIBUKEHUS
IJIOCKOCTH B MPOCTEUIINX CITydasix.

[IpuMeHsATh MOMy4YeHHbIE 3HAHUSI HA MPAKTUKE — CTPOUTh MaTEMaTHYECKUE
MOJIENH ISl 3a/1a4 PEAIbHOM KU3HHU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C NPUMEHEHHEM IMOA00MS U TPUTOHOMETPUYECKUX (PYHKUMH (MOJB3YSCh, TIE
HEOOXOMMO, KaJbKYJIATOPOM).






TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmuecTBo yacos
HaumeHoBaHue pa3/iesioB U TeM deKkTpoHHbIE (LM (POBbLIE)
Ne ni/m Konrposbnsie | IIpakrnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PecypChl
padoThI padoThI
. ngCTeﬁIHHe reonuaerpnqlflcxue y Bu6morexa [OK
YTYPBI H X CBOHCTBA. HISMEPEHHE https://m.edsoo.ru/7f415e2e
FEOMETPUUECKUX BEIMYUH
) - 29 1 bubnunoreka LIOK
PEYTOLHIIH https://m.edso0o.ru/7f415e2e
3 [TapannensHble TpsAMbIE, CyMMa 14 1 bubnnorexa [JOK
YIIIOB TPEYTOJIbHHKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U KPYT. 14 1 bubnuoreka [JOK
[eoMeTprYECKUE TOCTPOESHHUS] https://m.edsoo.ru/7f415e2e
bu6nmorexa LIOK
) II 000 i 4 1
OBTOPEHHE, OOODIIEHHE SHAtHH https://m.edso0.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I1O0 68 4 0
I[MPOT'PAMME
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8 KVIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3jiesioB U TeM duekTpoHHbIe (LM (POBbLIE)
Konrpoabnsie | Ilpakruyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
1 - . 12 1 bu6nmoreka [IOK
CTPIPEXYTOIBHHIN https://m.edsoo.ru/7f417e18
, Teopema ®aneca u Teopema o . . Bu6morexa [OK
HPOTIOPHIOTATBIHBIX OTPEIKAX, https://m.edsoo.ru/7f417e18
M01I00HbBIE TPEYTOIBHUKH
. IInomans. Haxoxnenue miomanei y . Bu6uorexa IJOK
"PEYTOABHIROB 1 MEOTOYTOIbHBIX https://m.edsoo.ru/7f417e18
¢uryp. [1nomanu nonobHbIX GUryp
4 Teopema [Tudaropa u Havana 10 1 bubmmoreka [JOK
TPUTOHOMETPHH https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Bricannsie u
5 OIIMCAHHBIC YETBIPEX YT OJIbHUKH. 13 1 bubmuoteka [IOK
KacartensHble K okpyx)HOCTH. Kacanme https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
6 . 606 . 4 1 bu6mmoteka IIOK
OBTOPEHIE, OBOBIIEHHE SHAHHH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I1O0 68 6 0
[MPOI'PAMME



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

HaumeHoBaHue pa3iesioB M TeM

KoanuecTBo 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne ni/m Konrposbusie | IIpakTnyeckue
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
. Tpuronomerpusi. TeopCPMLI " . Bu6uorexa LIOK
KOCHHYCOB U CHHYCOB. Pemenue )
TpeYrOBHIKOR https://m.edsoo.ru/7f41al2c
, B{peo6pa303aHHe mo100wmsl. " . Bu6morexa LIOK
ETPUYECKUE COOTHOIICHHMS B )
OKpYKHOCTH https://m.edsoo.ru/7f41al2c
3 B 12 1 bubmuoreka [{OK
CITOPH https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOpJIMHATHI HA 9 1 bubnuorexa [{OK
TLIOCKOCTH https://m.edsoo.ru/7f41al2c
[TpaBuIbHBIE MHOTOYTOJIBHUKH. Bu6morexa LIOK
> Jlnitita OKPYAKHOCTH H MIOMIALE 8 https://m.edsoo.ru/7f41al2c
Kpyra. Berauciienue rurornia e — }
6 5 bu6nmorexa LIOK
JlBimieris moCkoCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 0600IIEHNE, 7 p bubmuoreka [JOK
crcTeMaTH3alus 3HaHUH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I1O0 68 5 0
IMTPOI'PAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonuyectBo yacos
Ne Hara DJIeKTpOHHbIe U (pPOBbIE
n/n Tema ypoka Bcero Konrpoanusre | IpaxTuseckue U3ydYeHHsi | 00pa3oBaTeJIbHbIC PeCypChl
padoThI padoThI
1 [Ipocreitmue 1 bubmuorexa [JOK
reoMeTpUYECKHE 0OBEKTHI https://m.edso0.ru/8866b724
bubnuoreka [{OK
: MHOTOYTOILHHI, JloMaHAA . https://m.edso0o.ru/8866ch6a
3 CMexHbIe U BEpTUKAJIbHBIE 1 Bbu6motreka [IOK
YITIBL https://m.edso0.ru/8866¢c5c0
4 CMexHbIE U BEPTUKAJIbHbIE 1 bubnnorexa [JOK
YITIBL https://m.edso0.ru/8866c7be
5 CMexHbIE U BEpTUKAJIBHBIE 1
YTJIBI
5 CMexHbIE U BEpTUKAJIBHBIE 1
YTJIBI
7 CMexHbIe U BEpTUKAJIbHBIE 1
YTJIBI
3 CMexHbIe U BEpTUKAJIbHBIE 1
YTJIBI
N3Mepenne TMHERHBIX 1
9 YTJIOBBIX BEJTUYMH, 1
BBIYHCIIEHUE OTPE3KOB U
yIJI0B
10 W3mepenune MTuHENHHBIX U 1 bu6muoreka [JOK

YIJIOBBIX BCJIMYHWH,

https://m.edso00.ru/8866c3ea



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea

BBIUMCIIEHUE OTPE3KOB U
yIJ10B

11

N3mepeHue JIMHERHBIX U
YIJIOBBIX BEJIMYMH,
BBIYHCIICHHE OTPE3KOB U
YIJIOB

12

N3Mepenne IMHEHHBIX 1
YIJIOBBIX BEJIMYMH,
BBIYHMCIICHHE OTPE3KOB U
yTJIOB

13

[TepumeTp 1 momaab
¢buryp, COCTaBIEHHBIX U3
MIPSIMOYTOJIBHUKOB

14

[Iepumerp u mIomanp
¢buryp, cocTaBJIeHHbIX U3
PSIMOYTOJIbHUKOB

15

[TonsTHE O paBHBIX
TPEYrOJIbHUKAX U
MIEpBUYHBIE NTPEICTABICHUS
0 paBHBIX QUTypax

bubmuoreka [IOK
https://m.edso0.ru/8866ce80

16

Tpu npu3Haka paBeHCTBa
TPEYrOJIbHUKOB

bubmmoteka IIOK
https://m.edso00.ru/8866d1fa

17

Tpu npusHaka paBeHCTBa
TPEYroJIbHUKOB

bubmuoreka [IOK
https://m.edso00.ru/8866d34e

18

Tpu npu3Haka paBeHCTBa
TPEYTrOJIbBHUKOB

bubmuoreka [{OK
https://m.edso00.ru/8866e01e

19

Tpu npu3Haka paBeHCTBa
TPEYrOJIbHUKOB

20

Tpu npu3Haka paBeHCTBa
TPEYrOJIbHUKOB



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e

21

Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB

bu6nmoreka [IOK
https://m.edso00.ru/8866e88e

22

IIpu3Haku paBeHcTBa
IIPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB

23

[Ipu3Haku paBeHcTBA
IIPSIMOYT OJIBHBIX
TPEYroJIbHUKOB

24

CBONCTBO MEIHAHBI
MPSIMOYTOJIBHOTO
TPEYroJIbHUKA, IPOBEACHHOM
K TUTIOTEHY3¢e

bubnunoreka LIOK
https://m.edso00.ru/8866e9ec

25

CBONCTBO MeIUAaHBI
MPSIMOYTOJIBHOTO
TpEeYroJbHUKA, IPOBEAEHHON
K TUIIOTEHY3€

26

PaBHOOeipeHHbIE U
PaBHOCTOPOHHUE
TPEYrOJIbHUKU

bubmmoteka IIOK
https://m.edso00.ru/8866d6fa

27

[Ipu3Haku u cBOMCTBA
paBHOOEPEHHOTO
TPEYroJbHUKA

bubmuoreka [IOK
https://m.edso00.ru/8866d880

28

IIpu3Haku u cBONCTBA
paBHOOEIPEHHOTO
TpPEeYrojJbHUKa

but6mmoreka [IOK
https://m.edso00.ru/8866d880

29

[Ipu3Haky u cBOMCTBA
paBHOOEPEHHOTO
TPEYroJbHUKA

bubmuoreka [{OK
https://m.edso0.ru/8866e26¢

30

HepaBeHCTBa B I'COMCTpUHA



https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c

31

HepasenctBa B reomerpuu

bu6nmoreka [IOK
https://m.edso0.ru/8866e3a2

32

HepasencrBa B reomerpuu

33

HepasencrBa B reomerpuu

34

IIpssMOyTONBHBIM
TPEyroJibHUK C yrjioMm B 30°

bubnunoreka LIOK
https://m.edso00.ru/8866eb22

35

[IpsiMoyTronbHBIMA
TpPEyroJibHUK ¢ yriaom B 30°

36

KontpomnbHas pabora no
teme "TpeyroabHuku"

bubmuoreka [{OK
https://m.edsoo0.ru/8866echc

37

[TapamenpHble npsAMbIE, UX
CBOMCTBa

bubnunoreka LIOK
https://m.edso0.ru/8866ef64

38

[Iarslit noctynat EBkinga

39

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTIIHI,
o0Opa3oBaHHbIE IPU
NepeceuyeHu ! NnapauieabHbIX
MPSAMBIX CEKyIIEn

bubnuoreka [{OK
https://m.edso00.ru/8866f086

40

Haxkpecr nexaniue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIbI,
o0pa3oBaHHbIE IPH
TIepeceueHu N MmapauIeTbHbBIX
MIPSAMBIX CEKYIIEn

41

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
o0Opa3oBaHHbIE TIPU



https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086

HepeceyeHu  NapauieIbHbIX
IPSAMBIX CEKyIIEn

42

Hakpecr nexaue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIbI,
o0pa3oBaHHbBIE IPH
NepeceueHn  MapauieIbHbIX
NPSAMBIX CEKYIIEH

43

Hakpecr nexamue,
COOTBETCTBEHHBIC U
OJTHOCTOPOHHHE YTIIbI,
00pa3oBaHHBIE MTPH
NepecedeHu  MapaieIbHbIX
IPSAMBIX CEKYIIEn

bubnunoreka LIOK
https://m.edso00.ru/8866f3b0

44

[Ipu3Hak napamienbHOCTH
MPSAMBIX YEPE3 PABEHCTBO
pacCTOSHUM OT TOYEK OJHOMN
MIPSIMOM 10 BTOPOU MPSAMOI

45

[Ipu3Hak napajienbHOCTH
MPSIMBIX Y€PE3 PAaBEHCTBO
paccTOSHUM OT TOYEK OJHOMN
MIPSIMOM 10 BTOPOU MPSIMOI

46

CymMma yriioB TpeyrojibHUKa

bubmmoteka IIOK
https://m.edso0.ru/8866f630

47

CymMma yriioB TpeyrojibHUKa

bubmuoreka [{OK
https://m.edso00.ru/8866f8ba

48

Buemnue yribl
TpEyroJIbHUKa

but6mmorexa [IOK
https://m.edsoo.ru/8866fa5e

49

Buemnue yribl
TpEyroJIbHUKa



https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e

KontpospHas paboTa o
teMme "[lapannenbHbie

bubnunoreka LIOK

>0 npsMbIe, CyMMa YIJIOB https://m.edsoo.ru/8866fe6e
TpeyrojibHUKa"
51 OKpY>XHOCTb, XOP/IbI U bubnuorexa [IOK
JIMaMETP, UX CBOMCTBA https://m.edso0.ru/88670800
52 KacarenbHas Kk OKpy>KHOCTH buomorexa LIOK
https://m.eds00.ru/88670e9a
53 OKpy>XHOCTb, BIIMICAaHHAs B
yroi
54 OKpy>KHOCTb, BIIUCAHHAS B
yroi
55 [lonstue o I'MT, bubmuoreka [IOK
IpUMEHEHHUE B 3a1a9axX https://m.edso00.ru/8867013e
56 [Tonsitre o 'MT, bubmuoreka [IOK
NpUMEHEHHE B 3aa9ax https://m.edso0.ru/88670508
buccekrpuca u cepeMHHBIN
57 MEePIECHIUKYIISAP KaK
reOMeTpUUYECKHEe MeCTa
TOYEK
58 OKpy>XHOCTb, OITUCAHHAS bubnuoreka [IOK
OKOJIO TPEYroJIbHIKA https://m.edso0.ru/88670a62
59 OKpy>XHOCTb, OITMCAHHAS
OKOJIO TPEYTOJIbHUKA
60 OKpy>XHOCTb, BIMCaHHAas B bubmmoreka [JOK
TPEYTOJNBHUK https://m.edso00.ru/8867103e
61 OKpy>KHOCTb, BIIUCAHHAS B

TPEYTOJIbHUK



https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e

[Ipocreiimne 3axaun Ha

bu6nmoreka [IOK

%2 | nocrpoenue ! https://m.eds00.ru/88671188

63 IpocTeiimue 3a1a4u Ha L bubanorexa LHOK
HOCTPOEHHE https://m.edso00.ru/886712d2
KonTtpomnbHas paborta mo

64 Teme "OKpyKHOCTb U KPYT. 1 Bubimoreka [TOK
I'eomeTpuueckue https://m.eds00.ru/88671462
nocrpoeHus"

. HOBTOPGHI/IG " 0606HICHI/16“ . Bu6morexa [OK
SHATIH OEHOBHRL Tl https://m.eds00.ru/886715b6
Y METOJIOB Kypca 7 Kiacca

66 HroroBast KOHTpoOJIbHAS 1 bubnnorexa [JOK
pa6ora https://m.edso0.ru/886716ec
[ToBTOpenue u 06o0IIEHNE

67 3HAaHUH OCHOBHBIX TOHSITHI 1
1 METOJIOB Kypca 7 Kjacca

. HOBTOPGHI/IG u OGOGH.[CHI/IGV . Bu6mmorexa [IOK
SHATHI OCHOBHbIY TOTHHH https://m.edso00.ru/886719bc
Y METOJIOB Kypca 7 Kiacca

OBIIEE KOJIMYECTBO YACOB 68

[10 ITPO'PAMME



https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc

8 KVIACC

KosmuecTBo yacos
Ne Hara DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka Konrpoabubie | IIpakTnueckue
n/n Bcero u3yuyeHusi | o0pa3oBaTesbHbIE pecypChl
padoThI padoThI
1 [Tapannenorpamm, ero 1 bubnmnoreka HOK
IPU3HAKU ¥ CBOMCTBA https://m.edso0.ru/88671af2
9 [Tapamnenorpamm, ero 1 bubmmoreka [JOK
NPU3HAKH U CBOMCTBA https://m.edso0.ru/88671cal
3 [Tapannenorpamm, ero 1 bubnnorexa [JOK
TIPU3HAKH ¥ CBOICTBA https://m.edso0.ru/88671cal
YacTHble cinydyan
4 I(Iap alLICIIorpaMMOB 5 1 bubnnorexa [JOK
HPAMOYTOILIIIS POME, https://m.eds00.ru/88671dea
KBaJIpaT), UX MpU3HAKU U
CBOMCTBA
YacTHele ciydan
. ?apannenorpaMMOB ; . Bu6muorexa [OK
NPAMOYTONBLHUK, pOMO, https://m.edso00.ru/88671f20
KBaJpar), UX MPU3HAKU U
CBOMCTBA
YacTHele ciydan
3 ?apannenorpaMMOB ; . Bubmmotexa LIOK
psiM JBHUK, POM
PAMOYTOILIIE, POM®, https://m.eds00.ru/8867209c
KBaJIpar), UX MpU3HAKU U
CBOMCTBA
7 T 1 bubnuotexa [JOK
aTeTus
patien https://m.eds00.ru/88672358



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358

PasHoOOKas u

bu6nmoreka [IOK

8 IPAMOYTOJIbHAS TPaNeHH https://m.edso0.ru/8867252¢

9 PaBHOGOKAs U bu6mmorexa LIOK
IPAMOYTOJIbHAS TPATICLIUH https://m.eds00.ru/88672858

10 Meton ynBOeHHS MEIHAHBI bubmrorexa LIOK
https://m.edso00.ru/88672b14

11 LleHTpanbpHast CAMMETPHS Bubmaoreia LIOK
https://m.eds0o.ru/88672b14

12 KonTtponpsHast pabora o Teme Bbu6motreka [JOK
"YeThIpEXyroibHUKU" https://m.eds00.ru/88672c9a

13 Teopema dasneca u Teopema o bubanoreka LIOK
IIPONOPIMOHAIBHBIX OTPE3KAX https://m.edso0.ru/8867337a

14 CpeHss THHUS bu6nmorexa LIOK
TpeyroibHUKa https://m.edso0.ru/88672e0c

15 Cpenusst TuHUS bubmuoreka [IOK
TPEYTONbHUKA https://m.edso00.ru/88672f38

16 Tpaneuus, e€ cpeaHsist TUHHS Bubmorexa LIOK
’ https://m.eds00.ru/88672358

17 Tpamnenus, e€ cpenHsAs TUHUSA buGmiorexa HOK
’ https://m.eds00.ru/88673064

18 [TponopriroHanbHbIE OTPE3KU Bubmaorexa LIOK
https://m.eds00.ru/88673794

19 [TponoprinoHanbHbIE OTPE3KU BuGmuorexa LIOK
https://m.eds00.ru/88673794

bubnunorexa LIOK

20 IlenTp Macc B TpeyroibHUKE

https://m.edsoo0.ru/886738fc



https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc

bu6nmoreka [IOK

21 [Tomo6
OAODHBIC TPEYTOTILHIIH https://m.eds00.ru/88673a78
29 Tpu npuzHaka nogoous Bu6muoteka [JOK
TPeyroJasHUKOB https://m.edso0.ru/88673bae
23 Tpu npuzHaka mogoous Bubimoreka [IOK
TPEyroNbHUKOB https://m.edso0.ru/88673d52
24 Tpu npuzHaka nogoous bubnmnoreka HOK
TPEYTOJILHUKOB https://m.edso0.ru/8867400e
o5 Tpu npusHaka noxoodus
TPEYroJbHUKOB
[Ipumenenue nonpodus npu
26 PEIICHUHU TTPAKTUYCCKUX
3a1a4
97 KoHTpoinbHas pabora 1o Teme bubnnorexa [JOK
"TlomoOHBIE TPEYTONLHUKH" https://m.edso0.ru/8867445a
28 CaoiicTBa 1utOmAACH bubmuoreka [IOK
reOMETPUYECKUX (PHUTYD https://m.edso0.ru/886745fe
DopMymbl IS IO Bu6morexa LIOK
29
TPEYTOILHIIG, https://m.eds00.ru/88674860
napauenorpaMmma
DopMymbl IS IO Bu6morexa LIOK
30
TPEYTOTIBHIKS, https://m.eds00.ru/88674a22
napasuiesiorpaMma
DopmyIIbl U1 TIOMIAAN Bu6miorexa IJOK
31
TPEYTOILHIEA, https://m.eds00.ru/88674a22
napayuienorpaMmma
DopMyIBI IS MO BuGmiorexa LIOK
32 TPEYroJIbHUKA,

napajjicjiorpaMmma

https://m.eds00.ru/88675288



https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288

DopMyIIbl TS TUTOIIAIN

bubnmoreka [IOK

3 TPEYTOILII, https://m.eds00.ru/8867542c

napasenorpaMmma
34 Brraucnenue miomanen bubnunorexa LIOK

CIIOKHBIX (PUryp https://m.eds00.ru/88674e78
35 [Tnomanu ¢puryp Ha bu6nmoreka [IOK

KJIeT4aTol Gymare https://m.edso0.ru/8867473e
36 [Tnomaan monoOHBIX Guryp
37 [Tnomaayn monoOHBIX Guryp
38 3aa4uu ¢ IPaKTUYECKUM Bbu6moteka LJOK

cojiepKaHUueM https://m.eds00.ru/88675558
39 3ajauu ¢ IPaKTUYECKUM bubmmoreka [JOK

cojiepKaHUueM https://m.eds00.ru/88675684
1 Pemienne 3amau ¢ HOMOILIbIO Bubnmorexa [[OK

METOA BEHONOTATEIRHON https://m.eds00.ru/88674f90

iouaau
41 KonTponbHas padbora no teme bubmmnoreka HOK

"[nomas" https://m.eds00.ru/8867579c
42 Teopema [Iudaropa u eé bubmuoreka [IOK

IpUMEHEHUE https://m.eds00.ru/88675918
43 Teopema [Iudaropa u eé bubmuoteka [IOK

IPUMEHEHHE https://m.eds00.ru/88675918
44 Teopema [Tudaropa u eé bu6muoreka [JOK

IPUMEHEHHE https://m.edsoo.ru/88675abc
45 Teopema [Iudaropa u eé

IpUMEHEeHHe
16 Teopema IIudaropa u eé

MMPUMCHCHUC



https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc

47

Onpenenenue
TPUTOHOMETPUIECKUX
(GYHKIUHA OCTPOTO yriia
MPSIMOYTOJIBHOTO
TPEYroJIbHUKA,
TPUTOHOMETPHUYECCKHE
COOTHOIIIEHUS B
NpAMOYTOJIBHOM
TpPEeYrojabHUKe

bubnunorexa LIOK
https://m.edso00.ru/88675d32

48

OcHoBHOE
TPUTOHOMETPHUECKOE
TOXIIECTBO

bubnuoreka [IOK
https://m.edso0.ru/88675f44

49

OcHoBHOE
TPUTOHOMETPUYECKOE
TOXIECTBO

50

OcHoBHOE
TPUTOHOMETPHUECKOE
TOXJIECTBO

51

KonrponbHas pabora no reme
"Teopema [Iudaropa u Hauana

TpUroHoMeTpuu"

bu6mmoteka IIOK
https://m.edsoo0.ru/8a1407e8

52

Bnucanansie n HCHTPAJTbHBIC

YIJIBL, YTOJ MEXKY
KacaTeJIbHOU U XOpJI0r

bu6nmorexa LIOK
https://m.edsoo.ru/8a1415b2

53

Bnucannsie u HCHTPAJIbHBIC

YTIIBL, YTOJI MEXAY
KacaTeJIbHOM U XOpAOH

but6mmorekxa [IOK
https://m.edso0.ru/8a141940

54

Bnucannsie n HCHTPAJTbHBIC

YIJIBL, YTOJ MEXKY
KacaTeJIbHOU U XOpI0r

bubmuoreka [{OK
https://m.edsoo.ru/8a141b34



https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44
https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34

55

VYTIBl MEXITY XOpAaMu U
CeKYILIUMU

56

Yrisl MeXAy XOpJaMu U
CeKyLIUMU

57

Bnucanunbie u onucanHbie
YEeTBIPEXYTOJIbHUKH, UX
MIPU3HAKU U CBOWCTBA

bub6nmoreka [IOK
https://m.edsoo0.ru/8a140f86

58

BnucanHble 1 onvcaHHbIE
YETBIPEXYTOJIBHUKH, UX
IIPU3HAKU U CBOMCTBA

bubnunoreka LIOK
https://m.edsoo0.ru/8al1416d4

59

Bnucannele u onrcanHble
YETBIPEXYTOJIBHUKH, UX
IIPU3HAKU U CBOWCTBA

bubmuoreka [{OK
https://m.edsoo0.ru/8al1416d4

60

[IpumMeHeHue CBOWCTB
BIIMCAHHBIX U ONMHUCAHHBIX
YEeTBIPEXYTOJIBHUKOB TPU
pELIEeHUH T€OMETPUUYECKUX
3a1a4y

61

IIpruMmeHeHne CBOMCTB
BIIMCAHHBIX U OMUCAaHHBIX
YETBIPEXYTOJILHUKOB MTPU
pELIEHUH T€OMETPUUECKUX
3a1a4

62

B3aumMHoe pacrionoxxeHue
JIBYX OKPYXXHOCTEH, 001mune
KacaTeJbHbIe

but6mmorekxa [IOK
https://m.edsoo.ru/8a1410a8

63

Kacanne okpyxHocTeit

but6mmoreka [IOK
https://m.edsoo0.ru/8a1410a8

64

KonTtponbHas pabora o Teme
"VTIBl B OKPY’KHOCTH.

but6mmoreka [IOK
https://m.edsoo.ru/8a141c88



https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88

Briucansble u onucaHHble
YETBIPEXYTOJIbHUKH"

IToBTOpEHNE OCHOBHBIX

65 MOHATUI U METOJOB KYypCOB 7 1 bubnunorexa LIOK
1 8 KJ1accoB, 0000IIeHNE https://m.edsoo.ru/8al4lddc
3HAHUH
[ToBTOpEHNE OCHOBHBIX

66 IOHSTHUI U METOZIOB KypCOB 7 1 Bbu6moteka LJOK
u 8 KIaccoB, 0600IIeHNE https://m.edsoo.ru/8al41lefe
3HaHUHU

67 Ntorosas KOHTpoOJIbHAsS 1 bubanorexa [JOK
pabota https://m.edso0.ru/8a142368
IToBTOpEHHME OCHOBHBIX

68 MIOHATUI U METOJOB KYpCOB 7 1 bubnunoreka LIOK
u 8 KJ1accoB, 00001IeHNe https://m.edsoo.ru/8al1420ac
3HAHUHU

OBHIEE KOJIMYECTBO HACOB 68

[10 ITPOT'PAMME



https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

9 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
n/n Tema ypoka Bcero Koutpoabhbie | TIpakruyeckue U3yueHusi  oOpa3zoBaTeSibHbIE Pecypchl
padoThI padoThI
1 TOpljxlprZiec?;:f:quCKHx 1 bubmmorexa HOK
y 5 o https://m.edsoo.ru/8al424bc
¢dbynkmuii yrmos ot 0° 1o 180
2 DopMyIbl IPUBEACHUS 1
3 Teopema KOCHHYCOB 1 bubamotexa LIOK
https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB 1
5 Teopema KOCHHYCOB 1 Bubmmorexa LIOK
https://m.edsoo.ru/8al42d5e
6 Teopema cuHyCOB 1 Bubmorexa [OK
https://m.edsoo.ru/8al42e8a
7 Teopema cuHyCOB 1
8 Teopema cuHyCOB 1
9 I];I;X;;I;IT;THGOI;HHH CTOpOH 1 1 bubmuoreka [IOK
TpeyTONEHITKOR https://m.edsoo.ru/8a1430b0
10 Pemenue TpeyroabHuKoOB 1 Bubmorexa LIOK
https://m.edsoo.ru/8al42ac0
11 Pemenue TpeyroabHUKOB 1 bubmorexa HOK
https://m.edsoo.ru/8al42ac0
12 Pemenue TpeyroabHUKOB 1 bubauotexa LIOK
https://m.edsoo.ru/8al42ac0



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

bu6nmoreka [IOK

13 P
CHICHHE TPEYTOIRHIIOR https://m.edso0.ru/8a142ac0
14 [IpakTueckoe NpuMeHEHHE Bbu6mmoteka [JOK
TEOpeM CHHYCOB U KOCHHYCOB https://m.edsoo.ru/8al142c3c
15 [TpakTHyeckoe npuMeHeHue
TEOpEM CHHYCOB M KOCUHYCOB
16 KoHnTtponbHas pabora 1o teme bubnuorexa [JOK
"PeleHne TpeyroJbHUKOB" https://m.edso0.ru/8al14392a
17 [TonsTne o npeodbpazoBaHUU Bbu6mmotreka [JOK
noxo6ust https://m.edsoo.ru/8al43ab0
18 COOTBETCTBEHHBIE JIEMEHTHI bubnuorexa [JOK
00OHBIX QUTYp https://m.edsoo.ru/8al43de4
COOTBETCTBEHHBIE SJIEMEHTHI
19
noJ00HBIX (pUTyp
TeopeMa o mpousBeeHUN
OTPE3KOB XOP/I, TEOpeMa 0O Bu6morexa LIOK
20
NIPOUBBEAIEHIIN OTPEKOB https://m.edsoo.ru/8a14406e
CEKYIIIMX, TeOpeMa O KBajpaTe
KacaTeJIbHON
TeopeMa o mpou3BeeHUN
OTPE3KOB XOpPJI, TEOpeMa 0O Bu6morexa LIOK
21
NIPOUBBEAEHIIN OTPEKOB https:/m.edsoo.ru/8al441a4
CEeKYIIIUX, TeOpeMa O KBaJpaTe
KacaTeJIbHON
Teopema o0 mpousBeaeHUN
OTPE3KOB XOPJI, TEOpeMa o Bu6morexa LIOK
22 IIPOU3BEIEHUHN OTPE3KOB

CEKYIIINX, TEOpEMa O KBaJpaTe
KacaTelbHOU

https://m.edsoo.ru/8al442da



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da

[IpumeHenue TeopeM B

bu6numoreka [IOK

23
PETHCHHH TEONMETpHACCin https://m.eds00.ru/8a143f06
3aa4
[IpumeHneHnue Teopem B Bu6uorexa LIOK

24
PCIICHHH TEOMETpIHECIX https://m.edso00.ru/8al443fc
3a7a4
[IpumeHenue TeopeM B Bu6mmorexa [IOK

25
PCHICHIH TEOMETpHHCCKHX https://m.edso0.ru/8a144578
3a7a4
KonTtponpHas pabora o Teme

26 "IIpeoOpazoBanue mo00Ms. bubnnoreka [JOK
MeTpuueckye COOTHOILIEHHS B https://m.edsoo.ru/8al447a8
OKpy>kHOCTH"

OmnpeneneHyre BEKTOPOB.

97 ®dusnueckuii u bubnnorexa [{OK
r€OMETPUYECKHI CMBICIT https://m.edso0.ru/8a144960
BEKTOPOB
CnoxeHHe ¥ BhIYUTAHHUE BuGmmotexa LIOK

28 ,

BCKTOPOB, yMHOMCHHIE https://m.edsoo.ru/8al44a8c
BEKTOpa Ha YHCIIO
CroxeHue 1 BEIUUTAHNE Bu6morexa LIOK

29
BEKTOPOB, yMHOMCHHE https://m.edso0.ru/8a144d52
BEKTOpa Ha YUCIIO
CnoXeHHe U BIYUTAHHUE

30 BEKTOPOB, YMHOKEHHE
BEKTOpa Ha YHCIIO

31 Paznoxenue BekTopa 1o ABym
HEKOJUTMHEAPHBIM BEKTOpaM

but6mmorekxa [IOK
32 Koopaunatsl BekTopa

https://m.edsoo.ru/8al44fbe



https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe

CkanspHoe Mpou3BeIeHNE
BEKTOPOB, €r0 MIPUMEHEHNUE

bubnunorexa LIOK

33
JUTS HAXOXKJICHUS JUTHH U https://m.edso0.ru/8a14539¢c
YTJIOB
CkanspHo€ NMPON3BEICHHE
34 BEKTOPOB, €TI0 IPUMEHEHUE bubnmnoreka HOK
IUIS HAXOXKICHUS JUIMH U https://m.edsoo.ru/8al14550e
YTJIOB
35 Perrenue 3agad ¢ moOMOILBIO bubnunoreka LIOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Perrenue 3aga4 ¢ moMOIIBIO bu6nmorexa LIOK
BEKTOPOB https://m.edsoo.ru/8a1458c4
37 [IpuMeHeHne BEKTOPOB 1S
pemeHus 3a1a4 QU3NKA
38 KonTtponpsHnast pabora o Teme Bbu6mmoteka [JOK
"BekToph!" https://m.edsoo.ru/8a145b08
39 JlexapTOBbI KOOPIMHATHI
TOYEK Ha IIOCKOCTH
10 - . bubmmorexa LIOK
PABHCHHE IPAMOH https://m.edsoo.ru/8a145c48
41 YpaBHeHHE NpAMON
12 v bu6mmoteka IIOK
PABHCHHE OKPYHHOCTH https://m.edso0.ru/8a14635a
Koopaunatsl Touek Bu6miorexa IJOK
43
HEPECCICHIL ORpYAHOCTI | https://m.edso0.ru/8a146620
PSIMOH
MeTto1 KOOpAMHAT MIPU
44 pELIEHNN TEOMETPUYECKHAX

3aia4, MPaKTUYCCKUX 3aaa4d



https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620

MeToa KoOpAWHAT MpU

45 PELIEHUH FEOMETPUUECKUX
3a/1a4, MPAaKTUYECKUX 3aj1a4
Meron koopauHaT Ipu
46 PEIICHUH T€OMETPHUIECKUX
3a/1a4, TPaKTUYECKUX 3a]1a4
- 'I'<£[)HTpOJ'IBHa${ pabora 1o Teme Bubmmotexa LIOK
CRAPTOBML KOODAMHATRL Ha https://m.edsoo.ru/8al46e0e
TJIOCKOCTH
48 Tpasusrpie bubnuoreka [{OK
MHOTOYTOILHHICH, https://m.edsoo.ru/8al46fda
BBIYUCJICHHE MX YJICMEHTOB
49 q bubmuoreka [{OK
Heio . Jlniiia OkpyKHOCTH https://m.edsoo.ru/8al1472c8
50 q i bubnunoreka LIOK
HEHO T AVTHIHE ORPYHOCTH https://m.edsoo.ru/8al4714c
51 JlnnHa nyru OKpy>KHOCTH
59 p bu6mmoteka IIOK
VITAHHALTNMEPa yiIa https://m.edsoo.ru/8al4714c
53 [Tmomazne kpyra, cekropa, bubnmorexa LIOK
cermMeHTa https://m.edsoo.ru/8al147426
54 [Imomane kpyra, cekropa, bubmmnoreka HOK
CerMenTa https://m.edso0.ru/8a147750
55 [Imomane kpyra, cekropa, bu6muoreka [JOK
cerMeHTa https://m.edsoo.ru/8a147750
56 IIoHsTHE O ABMKECHUH bubnmnorexa LIOK

IIJIOCKOCTH

https://m.edso0.ru/8al47c82



https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82

57

[TapamiensHbIM IEPEHOC,
IIOBOPOT

bu6nmoreka [IOK
https://m.edsoo0.ru/8a147f16

58

[TapamiensHbIM IEPEHOC,
IIOBOPOT

bubnunorexa LIOK
https://m.edso0.ru/8a147f16

59

[TapannenbHbIN NTEpEeHOC,
MOBOPOT

60

[TapannenbHbIN NTEpEeHOC,
IIOBOPOT

61

[TpumeHeHue ABMKEHUN TTPU
pelieHuu 3aaa4y

bubmuoreka [{OK
https://m.edso0.ru/8a1480e2

62

KonTtponpsHas pabora o
temaMm "lIpaBuiibHBIE
MHOTOYTOJIbHUKHU.
OkpyX HOCTb. [IBH>KEHMS
IJIOCKOCTH"

63

[ToBTOpenue, o6odIIEHNE,
CHCTEMAaTH3alMs 3HAHUH.
H3mepeHne reoMeTpuieckux
BeIMYUH. TpeyronbHuKH

bu6nmorexa LIOK
https://m.edso00.ru/8a148524

64

[ToBTOpenue, o6odIIEHNE,
CHCTEeMAaTH3aIus 3HAHUMA.
[TapayienpHbie U
MEePIEHINKYIISIPHBIE TIPSIMBIC

bubmmoreka IIOK
https://m.edso00.ru/8a148650

65

[ToBTOpenue, 06001IeHNE,
CHCTEMAaTH3alMs 3HAHUH.
OKpyXHOCTb U KPYT.
I'eomeTpuueckue nocTpoeHus.
VYTrbl B OKpYKHOCTH

66

[ToBTOpeHnue, 06001IeHNE,
CUCTEMAaTH3aIns 3HAHWN.



https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650

Brircanusie u onucaHHbIe
OKPY>KHOCTH
MHOTOYT'OJIbHUKOB

HToroBasi KOHTpOJIbHAS

67 pabora

bubnunorexa LIOK
https://m.edso00.ru/8a148920

[ToBTOpEHME, 0600IIECHUE,
CHCTEeMaTHU3alus 3HaHUN

68

OBIIEE KOJIMYECTBO YACOB
[10 ITPO'PAMME
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https://m.edsoo.ru/8a148920







